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CLOSER SETTLEMENT STUDIES. 

BALLARAT DISTRICT ORPHAN ASYLUM. 
A. Kennyy Suferintendent, 



GENERAL VIEW. 


As showing what can he done with a small area of worthless land by 
systematic energy and perseverance, there are few better object lessons 
than the Ballarat District Orphan Asylum. Without the advantagjes of 
irrigation, and With the disadvantages of a cold, bleak climate, and land 
which is generally considered absolutely worthless for purposes of agri* 
culture, Mr. Kenny has gradually built up a small farm which, in pro¬ 
portion to its sijse, is one of the most valuable properties in the State, 
The work done and the methods pursued bear so directly upon the pro¬ 
blems which have to be faced by large numbers of settlers under the 
Closer Settlement Acts that a short summary of the methods and results^ 
cannot be otherwise than helpful and instructive. The work has been 
done by the w-ell-directed efforts of 40 to 50 little boys; and the lessons 
inculcated have been so well taken to heart that these boys are well known 
12192. 
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in many districts as well-trained farm workmen, while in not a few in¬ 
stances thc\ have become |)r(^s]K•rotls farmers themselves. We allow Mr. 
Kenny to tell his own tale. [Kd. JournaW] 

1 'he Ballarat District Orphan Asvlum grounds contain 50 acres divided 
into fifteen pad'docksi. It was all mining ground, three distinct rich 
alluvial leads having run through it. Consequently, it was full of holes, 
heaps of gravel, and all kinds of debris after the miners left it. The 
initial w'ork was to level it, and fill in the holes. This was done sys¬ 
tematically bit by bit, l)y th(' Ixws of the institution. It was a long, 
tedious job, lasting for about 25 years, but last year it was completed. 
After it had been levelled, it was found that there were «ome good flats 
with excellent soil, in some ]ilanes 5 feet undlernealh the sludge, which 
had been run on lop from the miners* puddlers. It w^as looked upon as 
folly to attempt to turn dow'n the sludge and turn up the soil which had 
been buried. A small area was first started, and it turned out so satis- 
factoiilv, that little by little 12 acres have been done in this way, and 



FLOWER GARDEN. 


this land now, well trencht‘d, is worth between ;^4o and per acre. 
Very heavy crojis of cabbages, |x>tatoes, peas, &c.. are grown year after 
year on this land, which was at one time quite worthless. There are 
hundreds of acres of similar land about Ballarat, which only require 
system and management U> make it a source of wealth to the State. 

After levelling and tnMiching, it W'as found that the soil was so 
retentive, and there w'as so mu('h underground water, that draining was 
absoliitcK ret'essarv l>efore any good return could be had. A commence- 
irent w\is made with drains ai half a chain apart, and from 2| to 3 feet 
deep. There were plenty of (juartz stones ; these were all conserved for 
the purpose, and with plenty of little hands were picked up, and the 
small ones were placed in the bottom of the drains, the big ones in the 
centre, and a small size on top, and' covered over with rushes and pine 
branches. This method makes excellent drains, which are as good to-day 
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as when put down twenty years ago. There is only one more paddock 
to drain, and that will be done this year. I'here are now 20 acres in 
cultivation. 



CULTIVATING POTATOES. 


The principal crops grown are hay (wheat and oats mixed), maize, 
barley, mangolds, carrots, parsnips, peas, potatoes, and pumpkins. 
The largest crops are hay, mangolds, ancl potatoes. Two crops 
p^’^r year are taken off most of the land The land is heavily 
manured with farm yard manure; no artificials are used. The finances of 
the institution wdll not allow any expenditure in cash that can possibly 
be avoided, but wc hope to be able next year to buy, say. about 20 tons 
of lime, which it ‘s thougjit will give great results. 1'he bovs of the 
institution collect, in (*very manner possible, about 1,500 loads of manure ; 
stable manure from the city, road scrapings, ^tc., are all eagerly sought 
after. One or two grass paddocks are to]>-dressed every year, and this 
IS the making of the grass land ; put on in the end of May, great results 
are achieved. 

The gesneral rotation carried out is to manure the grass Icind the \ear 
previous to being broken up; plough early in March or April, and sow 
with w^heat and oats mixed. Second year, plough early in autumn, and 
sow with rape-or barley and tares, whichever is the most required for 
green fodder : it is then heavily manured and ]>lanted with potatoes and 
mangolds. These crops are kept .thoroiigidy cultivated by the boys with 
forks about ever) fortnig,hl^ ah through the growing season, keeping the 
ground clean, and well working the land. I'hird year, the paddock is 
then laid down in grass for two, or at the verv most, three years, sown' 
with bushels of the liest t>erennial rve-grass, a little cof'ksf<x)t, and 
4 lbs. mixed clover. It is cut for grass hay the second year, and if it is 
not broken that \ear, heavily top-dressed. The grass hay we find 
excellent for the milking cows during the wdnter. especially when the 
cattle are fed with mangolds, A large quantity of mangolds are grown 
for winter feed, the crop running about 60 tons per acre. 

The stock on the land at present consists of ten milking cf>ws and 
fifteen head of >oung cattle, all our own rearing; two horses, and one 
pony. The cow^s are a cross Ijetween the Shorthorn and Ayrshire, which 
is found to be the l>est suited for the land. An average of 50 quarts 
of milk is kept up all through the year. Sufficient is separated to keep 
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the place in butter (30 lbs. r>er week being required). All the vegetables 
and j[x)tatoes are grown for 200 inmates, and the surplus sold. Last 
year the crops realized £,^0 7s. pd., and a clear profit of ;;^6o was made 
from pigs in addition. The value of the vegetables and potatoes sup¬ 
plied to the house was approximately £280, 



THE DAIRY HERD. 


SYNOPSIS OF THE MILK AM) DAIRY SUPERVISION 

ACT 

2. This Act shall come into operation— 

(a) as regards the ^Metropolitan milk area and the milk areas of 
iJallarat, Bendigo, and Ck?elong, on the first day of July, 1906, and 

{b) as regards any other milk area or Municipal district on such day 
as the Governor in Council shall fix. 

3. Interpretation clause. 'J’he following are the most important: — 
Animal ’’ means any animal of the kind to which any of the follow¬ 
ing belong, viz. :—Cow, dog, pig, horse, donkey, goat, or sheep. 

“ Butter-fat ’ means the pure fat of milk. 

“ Dairy ” means any premises (not being a dairy farm or factory) 
where milk is kept for sale or where anv dairy produce is. prepared for 
sale. 

“ Dairy farm ” means any premises where cows are milked or kept for 
' the purpose oi producing milk either for sale or for preparing any dairy 
produce for sale, and includes the animals thereon. 

Dairy proiluce ” means milk, cream, butter, cheese, concentrated or 
condensied milk or cream, or any article derived or prepared from milk or 
cream. 

^ “ Factory ” means any premises (not being solely a dairy farm or 
dairy) where cream butter cheese or any dairy produce is prepared 
packed canned or manufactured for sale, and includes creamery. 

" Milk ” includes any article purporting to be milk. 

"Owner” includes occupier or person in charge, or apparently in 
charge, owner’s agent or manager and in the case of a company the 
«nana|p: secretary or other controlling officer thereof. 
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4. Repeals^ the provisions of the Health Acts having reference to milk 
and dairy supervision to the extent to which they are inconsistent with this 
Act, but this Act does not repeal supersede or limit the Oi)eration of any 
enactments providing for the sale of food in a pure and sound state, or 
the prevention of the sale of adulterated or unwholespme food or drink. 

5. This Act shall be admitiistered by the Minister of Agriculture. 

6. In any municipal district outside a milk area and which at the 
request of the Council thereof has been proclaimed as a municipal district 
subject to the provisions of this. Act, all powers authorities and duties by 
this Act conferred on the Minister shall if not inconsistent with the context 
be exercised and executed by the Council thereof, and all necessary 
licences shall be issued by the said Council. The Council of such district 
shall subject to the approval of the Minister appoint and pay such super¬ 
visors as are necessary. Two or more such Councils, may subject to the 
approval of the INlinister appoint the same person as supervisor. No 
person shall he appointed by a (Council or Council^ as a supervisor unless 
lie is qualified to be selected and appointed a supervisor by the Governor 
in Council, and when required to do so he shall forward copies of all 
reports to the Minister. 

7. Provision for Council Ijeing supeiscded if the Minister is satisfied 
that the Act is not 1 icing carried out. 

8. Provides for the appointment of officers. These include the chief 
veterinary inspector and the chief dairy inspectoi*. Subject to the Minister 
•he inspectors shall control supervise and direct the supervisors in carrying 
out their duties. 

9. There shall be appointed by the Governor in Council such and so 
many siqiervisors as the Governor in Council shall from time to time 
determine, 

The supervis.ors shall not be subject to the Public Service Acts. Each 
supervisor— 

{a) shall lie appointed under a specific contract with him for one 
year, but shall be eligible for re-appointment from time to time, and he 
may Ik; at any time removed by the Govemor in Council; 

{b) shall be selected after a written and practical examination by 
examiners appointed by the Governor in Council. In such examination 
special importance shall lie attached to the practical part. In lieu of the 
written part of the examination the Governor in Council may accept any 
prescribed public examination; 

(c) shall be paid a s.alary at a rate of not less than One hundred and 
fifty pounds per annum; and 

(d) shall have a district assigned to him annually. 

10. It shall be the duty of each supervisor— 

(a) to become personally acquainted as far as possible with every owner 
of a dairy farm dairy' or factory and the conditions of every dairy farm 
dairy and factory in his district; 

(^) to confer with or advise such owner on matters connected with his 
farm animals premises utensils milk and dairy produce when requested to 
do so or when ins^tructed to do so by the Minister; 

(c) to inspect and examine all premises utensils and appurtenances and 
also all animals and their food and water supply and also all dairy produce 
at such dairy farm dairy or factory in such manner and by such means, as ^ 
may be prescribed; 
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(d) to make such other inspection examination inquir\ or investigation as 
may from time to time 1x3 directed by the Minister; and 

(e) to rei)ort to the Minister the results of inspections in such form as 
the Minister may require or as may be prescribed. 

II. The annual amount payable for a litence'shall l)e— 

{a) for a dairy farm such sum as ma> be prescribed but not exceeding 
sixpence per ('ow. 

(b) for a dairy or factory such sum as may be prescribed but not 
exceeding in eadi case two t)ounds. 

(c) for each creamery attached to a factory such sum as may be 
prescribed but not exceeding five shillings. 

In computing the number of cows to be paid for, the fee shall be 
based on the highest average number of cows milked in seven consecutive 
days during the twelve months immediate!) preceding the apj)lication for 
the licence. 

Where the provisions, of this Act are administered by a Municipal 
Council the fees shall be fixed and collected bv the said ('ouncil subject 
to the approval of the Minister and such fc*es shall l)e applied by such 
Council towards the expenses of administering this Act. 

12. Within one month after the coming into force of this Act in any 
municipal district and thereafter in the month of June in each \ear the 
owner of a dairy farm dairv or factory shall make application for a licence 
and pa) the fee to the municii)al clerk or treasurer of such municipidity or 
to a supervisor. 

Where a licence is reejuired for a period less than twelve months, there 
shall be paid one-twelfth part of the annual fee for ever\^ month. 

After a dairy farm dairy or factory has once lx3en licensed, a licence 
shall be issued for any surceeding year until the receipt of a report from the 
supervisor showing to the satisfaction ol the Minister that the place is not 
in a suitable and sanitary condition. 

When a licence is refused the applicant shall have his fee refunded 
to him. Any owner who has applied for a licence and paid the fee there¬ 
for shall unless and until his^ fee is refunded to him lie deemed to hold a 
licence. 

13. The owner of a dairy farm dairy or factory shall wdien so requested 
by a supervisor furnish such assistance by information or otherwise in 
regard to the dairy farm dairy or factory and all receptacles appliances 
or machinery used in the business as may be required for effectively carry¬ 
ing out the provisions of this Act. Every owner of a factory .shall furnish 
monthly returns to the Minister setting forth the number of suppliers, the 
quantity of milk and cream purchased, the quantity of butter manufactured 
and the total sum paid for the same. 

The owner of a dairy or factory shall when requested furnish the 
name and address of any person supplying dairy produce. 

14. Boundaries, of the Metropolitan, Ballarat, Bendigo, and Geelong 
milk areas. 

15. On the recommendation of the Minister any portion, of Victoria 
may be proclaimed a milk area by the Governor in Council, and the 
boundaries of any milk area may from time to time be altered extended or 
reduced bv; the Governor in Council. 
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Synopsis of the Milk Act, 

t 6. There may be established and maintained by the Stale or by any 
Counr'l in any milk area or municipal district a model dairy farm or 
dairy. 

17. Any supenisor may prohibit for a period not exceeding two weeks 
the u.se of any cow for the production or })reparation of dairy produce for 
sale, if siK'h supervisor is. of opinion that such dairy produce would be 
deleterious to health, and he mav brand such cow with a brand which is 
not of a ])ermanent chararter. The Minister or Council shall confirm or 
cancel or modify such prohibition, and the owner mav api)eal to the 
Minister against any such prohibition. 

Where such prohibition is. made permanent the cow may tie ordered to 
be branded in such permanent manner as may prescribed, and the 
Minister shall notify the owner of his decision as to such permanent 
branding and such decision shall be final and conclusive. 

18. When a written notice is\ forwarded to the owner of a dairv farm 
setting forth that the use of a cow for production of dair\' produce is 
['!(»hil)ited, the owner shall at once prevent the use of such cow during 
su(‘h time or permanently (as the case may 1 k^). 

19. Any sup)ervisor may use any means which mav be prescribed for 
the piir|)os.e of ascertaining whether an\ cow is alTected with any disease 
re<]uiring any cow to he isolated or branded under this Act or is in such 
a condition as to he likely to yield unwholesome milk. 

Certain methods of diagnosis shall only \ye made by or under the 
direction of an officer wlio is a registered v(*terinary surgeon. 

20. The following shall l)e notifiable diseases of animals under this 
Act:— 

Anthrax, Tuberculosis, 

Bla<'k leg or symptomatic anthrax. Variola vaccinia, and 
Contagious mammitis, Any disease which may from time 

Contagious pleuro-pneumonia. to time l)e proclaimed by the 

Curiiagious abortion, Governor in Council by order. 

Swine fever, 

2T. When any animal is affected with any notifiable disease the owner 
shall immediately notify the fact in writing to a supervisor or a member 
of the police force and in the notice shall state— 

(a) his name and address, 

(b) the address of the dairy farm or dairy where s.uch disease exists, 

(c) the kind of animals and number of animals affected with such 
disease. 

(d) the name of such disease, and 

(e) any action that has been taken in pursuance of the provisions of 
this. Act with regard to every such diseased animal. 

The owner shall at once isolate any such animal. 

The word “ isolate” means the keeping of an animal in a separate 
enclosure in such a manner as to prevent actual contact of such animal 
with any cow being used for the production of milk or cream for sale or 
with any animal having contact with such cow. 

Every registered veterinary surgeon or other person treating animals 
for disease upon it coming to his knowledge in the course of his practice 
that any animal is suffering from or is affected by any notifiable disease 
shall at once notify the Minister of such occurrence. 



[8 Jar, 1906. 


8 Journal oj Agriculture. 


A fee of Five shillings shall be paid to the owner or veterinary 
surgeon for such notification if the report is correct. Only one such fee 
shall be paid in respect to any single outbreak of such disease. 

22. When any i)erson residing or employed at a dairy farm dairy or 
factory is affected with any contagious or infectious, disease the owner 
shall immediately on such occurrence coming to his knowledge forward a 
written report to a supervisor or to a member of the police force. 

Such owner shall immediately prevent the affected person from milking 
feeding attending handling or otherwise coming in contact with any cow 
producing milk for sale and from entering any room containing any dairy 
produce for sale and from touching or handling milk utensils or milk for 
sale at such dairy farm or dairy or factory. 

23. No person {a) who is affected* with any contagious or infectious 
disease, or who has within the previous twelve hours been in contact with 
any person so affected, or who is affected with eruptions or ulcerations or 
discharging wounds of the skin of the face hands or arms; or 

(^) who has within the previous tivelve hours been engaged in. handling 
any animal or carcass affected with any notifiable diseas.e under this Act 
and has not taken the prcscril:)ed precautions for disinfection; or 

{c) who is employed in connexion with night-soil or any other subs.tance 
declared to be noxious for the purposes of this section by the Governor in 
Council, 

shall milk any cow used' for the production of milk for sale or 
shall touch or handle milk utensils or milk for ^ale or shall enter a room 
containing milk for sale unless authorized by a written certificate from a 
medical practitioner or from the Minister or a supervisor. 

No i)erson shall sell any dairy produce in regard to which any jx^rson 
affected or employed as described in this section has in any way con¬ 
travened this section or any dairy produce that has been stored in any room 
that lias been entered in contravention thereof. 

24. Subject to this Act any supervisor may tit all reasonable limes— 

(a) enter inspect and examine any dairy farm dairy or factory and 
inspect and examine all the animals dairy produce and utens.ils; or 

(b) take samples of such dairy produce or of w’^ater or fodder supplied 
to animals or of any materials used in connexion with the preparation of 
any dairy produce; or 

(c) open at any dairy farm dairy factory or at any railway or tramway 
station or premises or in any vehicle any package which contains or is 
s.uspected to contain any dairy produce and take samples of the same. 
For such samples reasonable remuneration shall be offered. 

25. If after inspection any supervisor is satisfied that— 

(a) any dairy farm dairy or factory or vehicle is unclean; or 

{b) any utensil machinery apparatus or work at any dairy farm dairy 
or factory is. in an unclean or unwholesome condition; or 

(c) any animal at a dairy farm is affected with a notifiable disease; or 

(d) any person is affected with disease so that any dairy produce is 
likely to be contaminated; or 

(e) the water used in connexion with a dairy farm dairy or factory is 
unwholesome, 

he may by writing under his hand addressed to the owner of the dairy 
farm dairy factory or vehicle or to the cons.ignor of the dairy produce as 
the case may be without further iiame or description— 
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(/) order such dairy farm dairy factory or vehicle and all such utensils 
machinery apparatus or works as the case may be to be forthwith cleansed 
disinfected and rendered wholesome to his satisfaction; 

{g) order the supply of water to be discontinued and a supply of 
wholesome water to be used; 

(//) order the removal or isolation of any person affected with disease, 
provided that the supervisor s.hall first obtain the certificate of the health 
officer of the district that the disease with which such person is affected is 
a disease or condition proclaimed under this Act; 

(/) forbid the removal from a dairy farm dairy or factory of any dairy 
produce or any utensils for Siuch time as he thinks necessary; or 

(;) with respect to animals exercise all or any of the powers conferred 
upon him by this Act. 

26. If any supervisor is satisfied that— 

(a) any dairy produce inspected by him is unfit for human food; or 
{b) is. l>eing or has been removed sold or delivered contrary to this 
Act, 

he shall seize the same. 

Any dairy produce which has l^een seized under this section shall be 
forthwith plac^^d in a cool chamber it such is available and kept therein 
at as low a temperature as practicable pending the decision of ary legal or 
other pnxH^edings. 

27. Where any dairy farm dairy or factory newly established or 
where the buildings and premises arc being altered or extended, such 
buildings and premises shall be constructed altered or extended in accord¬ 
ance with such requirements as may be prescribed. 

So far as regards, anv dairy farm dairy or factory the Authority may 
from time to time give notice to the owner to take means for the better 
construction and drainage of the buildings and premises and for the proper 
disposal of all drainage. 

In this section the words “buildings and premises’' include dairy, 
milk room, separator loora, factory, cow yards, hailing up yards, cow 
sheds, and milking sheds. 

28. Where in pursuance of the last preceding section any expense is 
incurred by any tenant, such expense as l^etween landlord and tenant shall 
in the absence of any agreement expres.sly negativing the provisions of 
this section be payable in the proportions following:— 

{a) In case the interest of such tenant at the lime such expense is 
incurred be less than for a term of five years, the whole exjiense ^hall be 
payable by such landlord ; 

{b) If for a term of five years and less than for a term of eight years 
three-quarters shall be payable by the landlord! and one-fouith by the 
tenant; 

(r) If for a term of eight years and less than for a term of twelve 
years., half shall be payable by the landlord and half bv the tenant; 

{d) If for a term of twelve years or upwards, the whole of such expense 
shall be payable by the tenant; 

{e) But if the tenant whose unexpired interest is less than- twelve years 
begins dairying without the written consent of the landlord, he shall bear 
the whole expen^. 

If any such landlord or such tenant pays more than his proper propor¬ 
tion of such expense he may recover the excess from his tenant or landlord 
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as the rase tni\\ he as monev paid to his use*, and any tenant may s^t off 
any sum re<x)verable by him under this section against any rent payable 
to his landlord. 

29. Where notice is served on tenant to improve buildings or to provide 
a proper yard, &c., such tenant ^hall inform tlie landlord who may effect 
the improvements himself if he elects to do so. Such notice must be in 
the pre.srrihed form. 

30. Any person who feels aggrieved by any order or decision of a 
supervisor under this Act other than in. relation to diseases of animals may 
on giving to such supervisor the prescril)ed notice in writing of hi& 
intention so to do witliin seven days apf)eaJ therefrom to a court of petty 
sessions. 

31. The Governor in Council may as regards anv milk area, or as 
regard.s any municipal district on the application of the Council — 

{a) prohibit any person keeping grazing or milking cows on any parts 
of such area or district; and 

(d) determine the distance from the site of any noxious, trade within 
which no cow shpjl l:)e housed or kept and no milking be carried on ; and 

(c) [)rohibit any jTerson keeping for th<" production of milk for sale any 
cow’^ that is either habitually depastured on or has unrestricted access to 
any street. 

This siection comes into force at once tor the whole of Victoria. 

32. Except as herein otherwise provided, no person shall sell store or 
keep for sale— 

(a) any dairy produce seizi*d by a sui)ervisor ; 

(b) any <iairy produce which is unfit for the food of man ; 

(c) any dairy produce which has been dtawn or derived from a cow 
that is knowm to or s,usj)e(^ed by such j^erson to be diseased or that has 
been isolated in pursuance of this Act; 

(d) any dairy produce from any dairy farm on, which any animal 
required by this Act to be isolated is not isolated ; 

(e) as milk anything which is not the normal product without addition 
or subtraction of the healthy udder of an animal unless it is s^old or sup¬ 
plied on a butter-fat test; 

(/) as milk anything which is not pure milk unless it is sold or sup¬ 
plied as .separated milk with the full knowledge and consent of the person 
to whom .such milk is sold or supplied; 

(g) any butter which is or purports to be factorv butter and which 
cxMitains less than a prescril)ed percentage of butter-fat or more than a 
prescribed percentage of water provided that in no case s.hall the projHrr- 
tion of butter-fat l^e less than eighty per centum nor the proportion of 
wMter be more than fifteen per centum; 

(//) except as prescril)ed, any article under the names “ skimmed milk " 
“boiled milk“sterilized milk” “ pa.sTeiirized milk” “frozen milk’' 
“thawed milk” “humanized milk” “condensed milk” “coiKentrated 
milk” “dried milk” “desiccated milk” “milk jTOwder ” or under any 
designation purporting that the same i^ milk or cream that has Ix^en treated 
in any way; or 

(ij except as prescribed, any milk to which anything foreign has been 
added. 

33. All milk or cream purchased by or for a factory or by or for anv 
jTcrscii for the purpose of being manufactured into butter or cheese shall 
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be purcha.sed on the basi.s of its butter-fat content^ as determined by the 
Balxiock or some ecjuivalent test approved by the Minister and with such 
other conditions as may be prescril)ed, and account sales of such purchas.e 
shall be rendered to the vendor and shall set forth the number of pounds 
of butter-fat contained in such milk or cream for which payment is being 
made. Any vendor of milk or cream shall have the right to have his milk 
or cream tested in his presence at the factory not oftener than once a week. 
This section shall come into operation in everv part of Victoria immediately 
on the passing of this Act. 

34. The Governor in Council may make regulations which may vary 
in their application according to time and place for carrying out all the 
provisions of this Act. 

35. Simplification of prcx>f in certain cases of legal proceedings. 

36. In the event of any cows being ij^olated by a supervisor so as to 
prevent the supply or sale of milk from such cows the owner shall l>e 
indemnifit'd from the payment of any damages claimed for breach of 
contract so far as such cows are concerned. 

37. On receiving satisfactory security the Minister is authorized out 
of any monexs available for the purpose to advance a sum not exceeding 
Twenlv Pounds to Ui expended on the better construction and drainage of 
buildings. 

Everv such advaruv shall l)e repaid in equal \early or half-yearly 
instalments, and shall ha wholly repaid within a i>eriod of five years, and 
shall bear interest at the rate ot Four and a half pounds per cent. 

38. Notice of seizure of dairy produce to be sent at once to owner or 
consignor. 

39. Portion of bamjilc of produce, Ikc.y seized to l)e s(^nt to consignor 
or consignee. 

40. Povvt*r of officer.^i to prosecute for offences against this Act. 

41. Liability of (xcupier or agent in case the owner cannot be found. 

42. Service of notices. 

43. Continued operation of orders and notices on subsequent owners 
to the same extent as if they had been served originally. 

44. E\ery ])erson shall lie guilty of an offence against this Act who— 

{a) furnishes any certificate report or account sales which is not to the 

best of his knowledge and belief true and correct in all particulars; or 

(h) replies falsely to any officer in reply to inciuiries or refuses to 
render assistance required of him under this Act; or 

(c) removes from a dairy farm anv animal for the purpose of prevent¬ 
ing examination of s\uch animal or who fails to produc^e or submit for 
examination, as required by this Act any animal intended for the produc¬ 
tion of any dairv produce for sale; or 

(d) without j)ermission of an inspector or supervisor removes from any 
dairy farm any animal that is required under this Act to l>e isolated or 
that is branded in pur.suance of this. Act; or 

(e) in constructing altering or extending buildings or premises at any 
dairy farm dairy or factory fails after notice to comply with any regula¬ 
tion'; or 

(/) fails to comply with any notice or order made pursuant to this Act 
by the Minister or any inspector supervisor or c^cer; or 

(g) does not hold a licence although required by this Act to hold a 
licence; or 
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(A) is guilty of a contravention of any of the provisions of this Act 
ox of any Order in Council or regulation thereunder for which a penalty 
is not expressly provided. 

Every person who is guilty of an offence against this Act shall be 
liable to a penalty not exceeding five pounds for a firs.t offence and not 
exceeding fifty pounds for any subsequent offence. 

45. Onus of proof tliat any dairy produce was not for sale shall be on 
the defendant. 

46. Where the owner of a dairy farm dairy or factory is charged with 
an offence against any of the provisions of this Act he shall be entitled 
to have any other person whom he charges as tlie actual offender brought 
Ixifore the Court at the hearing of the charge; and if after commission 
of the offence has been proved the emplo\er proves to the satisfaction of 
the Court— 

(a) That ho had used due diligence to enforce the execution of thi.s 
Act; and 

(b) that the said other person had committed the offence in (jiiestion 
without his knowledge, consent or connivance the said, other jierson shall 
be summarily convicted of such offence and the said owner shall l)e exempt 
from any penalty. The person so convicted shall in the discretion of the 
Court be also liable to pay and costs incidental to the proceedings. 

Where it is made to appear to the satisfaction of the inspector sujx?r- 
visor or other officer or any memter of the polibe force at the time of dis¬ 
covering an offence— 

(a) that the owner has used all due diligence to enforce the execution 
of this Art; and 

(b) by what i)ers.on the offence has been committed; and 

(^r) that it has l:)ecn committed without the knowledge consent or con¬ 
nivance of the said owner and in contravention of his orders— 
the said inspector supervisor or officer or member of the police force shall 
proceed against the person wdiom he lx?lieved to he the actual offender 
without first proceeding against the s.aid owner. 


POlTLTliT IIJXTS FOR STTMMIJR. 

//. V. Harvkins^ Poultry Expert and Lecturer. 

Probably there is no more trying time for poultry than the present, 
especially so when the thermometer reaches 100 degrees in the shade. It 
must be apparent to all intelligent farmers that live stock 
must have shade, and none more so than j)oultry. In my travels 
through the Goulburn Valiev last month, I have been struck with the 
way birds are penned. They have simi>ly a wire fence 6 feet high, 
and a house for shelter. This can, and should, be easily remedied. 

Shade an Absolute Necessity. 

While young shelter trees (tree lucerne) are growing, it is a good 
plan to cut a few branches from trees, and make what may l)e termed a 
rough mia-mia in the centre of the yard. When the leaves have dried and 
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fallen, run over the top of the branches a piece of common hessian, and 
tie it in at least a dozen platies. This will afford a ready shade during 
the liot weather. The mistake many make is in permitting their birds 
to shelter in the poultry house. The less they are there the better, 
otherwise vermin will largely increast% and it will be difficult to cope with 
the pest. By constantly scratching up the floor for dusting, they ruin 
the floor of the house. As a matter of fact, fowls dislike remaining in 
their night quarters during the day, if other shade is obtainable. The 
want of shade during the hot weather, is the cause of many deaths. The 
temperature of a fowl^s body is much greater than that of the poultry 
farmer himself. It should, therefore, apt)eal to him more often than 
it does. They, who are fond of poultry, are the onlv successful raisers, 
nothing being too much trouV>le when the necessity arises. 

Heat Apoplexy. 

Primary Causes .—I was informt‘d at Katamatitc lately that many 
hundreds of birds died during the spell of hot weather last summer. 
The yards which suffered most lacked the necessiiry shade, and death was 
due to heat af)oplexy. The birds were attacked with a sudden fit of 
giddiness, and after running round, fell backwards with head twisted. 

Prevention. —When the heat is 90 degrees Fahr. in shade and upwards, 
keep the water cool by ])lacing receptacle in sjiady spot, changing three 
times daily, and add a i)ackct of JCpsom salts once a week to a gallon of 
water. 


Summer Feeding. 

h'eed only on soft, easily-digested fcx>d, and vary same. Instead of 
two parts pollard and one part bran each day, alternate to one part pea- 
meal (rich in sulphur), with one part barley-meal, and a small portion 
only of bran. Pea-meal by itself is. too opening, and is an absolute 
danger; but, with a corrective such as barley-meal (binding), it makes a 
.splendid change, and does the fowls a deal of go^. 

Vegetables and Lucerne are mo.st imtx>Ttant at this time. Twenty to 
25 per cent, of the food should consist of either cabbage, lettuce, onion 
tops, or lucerne chaffed and mixed with meal. 

Avoid the Use of Much Grain. —Avoid maize entirely, it I)eing by far 
too heating as well as fattening. Animal ftx>d also must be reduced. 

It will never pav to force the hen to lay many eggs at this iieriod. 
It is as w^ell to reduce their condition prior to the moult, when they will 
require more food, and that rich in albuminoids. They are, in rather 
poor condition, better able to go into the moult, when the added daily 
lation is necessary for the new feather. They will then gradually gain 
in condition. It must be always remembered that fat hens are poor 
layers, and what eggs thev do lav are very often infertile, the few chicks 
hatched being poor and difficult of rearing. In feeding the mash (crumbly) 
to, say, 50 birds, add a half cup of sulphur once a week. This will 
purify and keep the blood cool. There will then need be little fear of 
heat apojplexy. 

Condiments of all kinds should, on no account, form any part of the 
ration. Most spices are largely cayenne, salt, &c., which create a, 
thirst. The result is they are scoured. Very many fowls die of this 
complaint. 
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Tonic in Water. 

Put 2 ozs. of sulphate* of iron and 85 to 90 drops siulphuric acid 
(drop carefully) in a small biu'kot of water. Stir well, and give without 
further diluting. 


Dust Bath. 

The need of a cool dust batii is of great importance. Therefore, keep 
the dust l)Ox shaded and con.stantly damp. Don’t lie afraid to use the 
sprinkler, or water can. During last summer this was carried out in 
my own pens regularly. The birds could U* seen Ijing breast down, with 
their wings spread out, and they were not in the least affected by the 
heat, which, for days, ran over the century in the shade. The addlitional 
trouble was more than compensated for by the healthy nature of the 
birds. 


Vermin under Perches. 

Remove perches once a week, and paint with keroi^ene, or pour scalding 
water over them. Syringe well the house with a strong .solution of 
Little’s Phenyle, one part to fifty soap suds. A little kerosene may be 
added to same. 


Valuable Stud Stock. 

These sliould, at this time of tlie \ear, receive special attention. Pur¬ 
chase a tin of Insectibane, and, with a rublier spray pump, blow it in close 
to the skin. This will rid the birds of the fowl flea, which is a great 
drain on them. 

Male birds should now lie kept by themselves away from the hens, 
until the breeding season commences in June next, when, providing they 
are not loo old, they should again be mated with the hens you wish to 
breed from. 

Allow the hens a fair amount of lil)erty. It will l)ettcr enable them 
to throw off any surplus fat, and will also start them to moult earlier 
than would be the case if iienne^f up. As the eggs are infertile, they 
keep twice the length of lime that the fertile ones do. 


TOUT ABLE PENS. 

H, V, Hawkins, Poultry Expert and Lecturer. 

Portable pens, as exhil)it(*d by the Department of Agriculture, at the 
recent Royal Agricultural Show, under mv sux)eivi.«ion, should be more 
often adopted. After the farmers have finished croi)ping, there is always 
abundance of insect life and fallen grain on the land, and with a few 
portable runs, with or without wheels, large numbers of birds may from 
time to time l;>e kept moving, scratching, and manuring at the same time, 
feeding themselves at the small cos.t of labour that it entails, also bringing 
in a fair return. 

When I think of the numl)erless corn-fields in this State, and of the 
many tliousand tons of grain that were shed in those fields at harvest 
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time, and a few months later buried Ix'low the surface by the farmer^s 
plough, I consider how many tons of ]K>uUry could have been raised on 
this corn in the past twenty years,. 

The more new ground fowls can run on the more they scratch for 
insect life, and most certainly will they assist in ridding the land of wild 
oats and many troublesome insect jjests, whi('h often cause serious loss, to 
the farmers. The illustrations show clearly how to construct houses and 
movable pens. There is really no ne<'es,sitv to make them 6 feet high, 
4 feet will answer, providing light frames are placed across the top; 



PORTABLE POULTRY PEN. 


ij^dn. mesh is^ sufficient to ])revent the birds fl)ing out or foxes and 
the like getting in. The size of these runs does not rettuire to be larger 
than 24 X 16 feet for twenty birds, providing always they are moved at 
leas,t once a day; twenty birds kept in such pens will turn over practically 
every sod, and add fertilizer at the same time. The accompanying plate 
demonstrates the ease by which the house and hurdles may l)e taken to 
pieces. The perch is also portable, and is shown in the foreground, with 
dropping t)oard, which is 18 inches wide, and is suspended by hooks im* 
mediately under perch. 


Scattered Field System. 

Another good plan is to build portable houses, with strong wire doors, 
sufficient to accommodate twenty adult birds. When the chicks arc old 
enough to leave the brooder-house, or prior to their leaving the mother 
hen, place a brood in the field-house, confining them there for a few davs 
to accustom them to their new quarters,, and feed twice daih until giving 
them their freedom. Then, each morning, they should be let out and fed 
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very sparingly; they will get to know you, and answer your call, after 
which they will find"their own food during the rest of the day. 

Mr. Grant, of Pakenham, has adopted this plan with great success. 
Scattered all over his large orchard may be seen neat white houses, all of 
the same design, and in each a small flcx'k. Strange as, it may seem, 
few birds venture to leave their own quarters. Mr. Grant informed me 
that no less than 600 \oungsters were roared in this way. The ground 
is kept scarified all the \ear, and the birds delight to follow the machine, 
picking up insects, which are so destriadive to fruit trees.. The fowls 
keep down the codlin-moth, and, to use the owner's words, "The orchard 
feeds the fowls, and the fowls feed the orchard.*' 



PORTABLE POULTRY PEN, SHOWING SECTIONS. 


Wheat-growers of the north, with a little outlay, could keep 1,000 birds 
at small cost. When harvesting operations are over, tons, of grain are lost, 
and insects abound, which the birds could secuie and thrive on. In Eng¬ 
land and America many farmers have adopted this scattered-field system, 
and make £100 to jC2So a )ear from their poultry. All that is required 
is an enthusiast to take charge, and this, to my mind, is the key to 
success. It is useless to pay a man to look after fowls if he dislikes 
them. They require an intelligent and thoughtful caretaker. Northern 
farmers have grand opportunities to add to their incomes, for if crops are 
at times partial failures, the fowls will always augment their turnover. 
There is no finer climate in the world for poultry raising than this. When 
will the farmers realize it? Are they too well off, or do they lack enter¬ 
prise? In conclusion, let me urge them to go in largely for Leghorns, 
500 of which, by careful selection and breeding, bring in a profit of over 
£150 per annum for eggs alone. In some parts of the Mallee, this has 
been, awi is still being, accomplished. 
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DISEASES OF FARM ANIMALS. 

S, S, Cameron^ M^R.C.V.S, 

I.—HEALTH AND DISEASE. 

Standard of Health. 

It is by no means an easy matter to define the difference between health 
and disease. IBroadly s^Deaking, it is impossible lo indicate the dividing 
line, and say “On this side lies the normal, and on that the abnormal 
for it is scientifically true that what may be a normal condition, or condition 
of health, under certain circumstances becomes a condition of disease under 
other circumstances, and, further, it is true that disease may be a normal 
condition under the circumstances prevailing. What may be normal 
under some conditions and at some times, will under other conditions and 
at other times, or if maintained for an inordinate length of time, consti¬ 
tute disease. For instance, if a horse gallops a few furlongs at high 
speed, his breathing becomes rapid and his pulse increased in frequency for 
a time. Both these conditions are the natural and physiological result of 
the exercise. Without the prior exercise, however, rapid breathing and 
frecpient pulse would be abnormal, and would be indicative of some, per¬ 
haps, serious condition amounting to disease. Again, when a horse, not 
in g(x>d condition or high muscular training, is smartly galloped a longer 
distance, his urine shortly afterwards is found to be thick and high-colored, 
and to contain an excess of a substance called urea. This state of the 
urine after unusual exercise is perfectly normal, but if it continued for any 
length of time, or if it existed apart from the unwonted exercise, then it 
would- be a result of disease. On the other hand, and keeping to the 
same illustration, the breathing, pulse, or proportion of solids in the urine 
may be decreased to a normal minimum as is the case during sleep; but if 
that decrease to a low level remains constant, then a condition of disease 
exists. So that it may be accepted as an axiom that “ the maintenance or 
ccntinuance of a physiological or normal maximum or minimum constitutes 
a condition of disease.” In other words, to constitute disease the modi¬ 
fication of function must not be merely a passing alteration, but must be 
continuous. 

So far, the references have been to illustrations of functional changes 
constituting disease. The same holdb good of diseases due to changes of 
structure, a growth of tissue which, under some conditions, would be essen¬ 
tially natural and advantageous, may, under other conditions, be morbid 
and injurious. A simple example may serve to illustrate what is meant. 
Excessive growth of horny cuticle on a blacksmith^s palm is not patholo¬ 
gical, but is protective and advantageous, and is a natural result of the con¬ 
ditions to which the surface tissue of the skin has been subject; whereas, a 
similar excessive growth of cuticle taking the form of a corn or wart or 
epithelial tumour, is essentially a disease product. As another example 
mav be taken the enlargement and engorgement with blood of a cow’s udder, 
which, when occurring about the time of calving, is perfectly natural, but 
which, if it pemisted, or if it existed in a heifer or dry cow, would consti¬ 
tute disease. 
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The pendulum of health, then, may be said to swing within certain 
limits, the conditions of life l)etween* which limits constitute a standard of 
health. Any stretching of the functions, or any variation of the structure, 
of any part of the body be\ond such limits, (constitutes disease, which has 
been defined as “ a deviation from the standard of health in an) of the 
functions or component materials of the body.’* 

Symptoms and Diagnosis. 

When a deviation from tlie standard of health results in changes 
which can l>t? observed (sliivcring. for example), or can be detected by the 
senses (touch, indicating surface heat or cold'), or by adventitious aids 
(tl ermometer, showing increase of liody temperature), such obstived changes 
are called symptoms, or signs of disease. Diseases are differentiated from 
each other, or diagnosed, by reason of the fact that different diseases pre¬ 
sent groups of symptoms, some of which differ from those presented in other 
diseases. Symptoms which are definitely characteristic of a certain disease 
are termed diagnostic symptoms, as distinguished from symptoms which 
may be common to two or more diseases. For examf)le, in pneumonia and 
pieuris)’ many of the symptoms exhibited are common to both disease's, and 
to other diseases as well; but the fact that in the former the patient seldom 
or never lies down, while in the latter he fre(]ucntly, in the earlier stages, 
lies down, rolls, and exhibits pain, and the further fact that the breathing 
in pneumonia, although increased, is less lalx>red and distresst'd than the 
short, tifting, painful, and' abdominal breathing of pleurisy-' these would 
serve to distinguish Ix'tw'ecn the tw^o diseases, and enable a diagnosis to l)e 
made. Prognostic symptoms are those by which the probable result of 
disease may be determined. During the progress of a dropsical disease, 
for instance, if a mild diarrhoea sets in it is indicative of the commencing 
absorption and elimination of the fluid,* and is interpreted as a “ good sign ** 
-one by which recovery may be forecastt^d or prognosed. Similarly, a 
sudden and marked fall of temperature, following* on a conditi<^ of high 
fever, is a symptom prognostic of impending collapse and death. 

Symptcjms are general or local, according as their manifestation, affects 
the system as a whole, or is confined to a special part. Shivering fits, rise 
of internal temperature, and the all-round stiffness of gait in acute rheuma¬ 
tism are general symptoms* while the swelling of a hind limb in 
lymphangitis, the abscess formation in strangles, and lameness (usually) are 
examples of local symploms. 

It is advantageous to understand a further classification of symjitoms 
mto premonitory, primary, and secondary. Premonitory symptoms are 
those whi('h precede the full development of a disea.se, and they may be 
or.mmon to different diseases. Increase of pulse, temperature, and respira¬ 
tion are premonitory symptoms of many diseases. They usually indicate 
disease of an inflammatory’ character, but, of themselves, they "throw no 
hght on the actual seat of the inflammation. Symptoms which arise 
directly as a result of disease, as, for example, the pain and swelling observ¬ 
able as the result of a bruise, are called primary symptoms, while the lame¬ 
ness which might ultimately follow as a result of the swelling, or the 
Symptoms of blood poisoning which might arise from the absorption of 
septic matter from the bruise, would be secondary symptor^s; that is, they 
would depend, not directly on the original bruise, but on a further develop¬ 
ment of conditions resulting from the primary effect of the bruise. 
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Where animals are concerned, the recognition and interpretation of 
symptoms of disease present many difficulties with which the practitioner of 
human medicine is not faced, and entail an almost entire dependence on 
the observational faculties of the veterinary student. The existence of 
pain, for instance, can only be known by observation of the attitude, ex¬ 
pression, and action of the dumb patient, aaid the seat of pain by the 
evidences of the avoidance of movement of the affected part. Such evi¬ 
dences are frequently of the slightest, and require extraordinary care, quick¬ 
ness of observation, concentration of thought, and sound' reasoning for their 
I^erception. There is, however, with animals the compensatory advantage 
that the evidences are mostly honest, and afford data from which reliable 
inferences can be drawn. In tJie manifestation of disease, animals are in¬ 
capable of lying to their attendants, even though at times amongst horses 
a cunning old stager is met with who will gammon lame ” on occasion in 
a manner which cannot but compel admiration of his histrionic ability. 

Characteristics of Health. 

In the dilTerentiation of symptoms which is necessary for the diagnosis 
of disease in animals, the exercise of the faculty of observation will be 
ft und of little value without a correspondingly good knowledge of the signs 
of health and actjiiaintant'e with the habits of animals, under natural con¬ 
ditions. Especially is the latter necessary in field investigation of disease, 
in the inspection of mobs of cattle for contagious disease, and in the 
examination of half-wild, unbroken, or unmanageable l)eas.ts, when the 
use of such implements of trade as the stethoscope, thermometer, and 
opthalmoscoiie is out of the question. 

Although, by constant association yvith animals, most sfockmen acquire 
an instinctive comprehension of the normal or healthy features of the 
domestic animals, to the tyro and student the subjoined' signs and habits 
of health in cattle prove useful. (The signs and habits of health in 
horses were given in an article by the author on “ Health Factors in Horse 
Management.*^ See Journal for December, 1905.) 

Signs and Habits of Health in Cattle. 

Attitude.” Stands firmly, with weight equally disposed on all four 
limbs. A cow in health never “stands at ease *’ or knuckles at the fetlock 
either liefore or behind. Generally engaged in either feeding or rumina¬ 
ting (chewing the cud). Rests by lying down with weight on the breast 
bone in a half-upright position; never lies flat on side. Rises hind¬ 
quarters first; usually stretches on rising. 

Appetite.—A s in horse. 

Chewing the Cud (Rumination).—Performed deliberatelv and lazily, 
with head protruded. When the boliLs of food is regurgitated into the 
mouth, it is placed between the teeth and the cheek on one side by one 
movement of the jaws and tongue towards that s.ide. The subsequent 
“cuts** or movements of the jaws until the bolus is swallowed are all in 
the opposite direction, and usually number about 40. 

Coat. —Greasy to the touch; glossy, sleek, and flat in summer, full 
and somewhat rough and long in winter; easily shed when rubl)ed during 
approach of spring; “ lick marks ** on back, loins, ribs, fjuarters, and 
thighs indicate thriving condition and contentment. 
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Skin. —Supple and loose; moderately s,curfy; white, not pigmented^ 
in most breeds. 

Ears. —Mobile and powerful. 

Eyes.—A s in horse, but larger and moie prominent. 

Muzzle and Nostrils. —Atoist and cold; dotted over wdth distinct 
drops of moisture or ‘‘dew.'* 

Teeth.—I ncisors loose in lower jaw, molars with level grinding sur¬ 
faces.; free from points and jags. 

Visible Mucus Membranes.—^A s in horse. 

Hoofs. —Smooth and polished, free from rings, cracks, or unevenness 
of growth. 

Udder. —Quarters even (bilateral symmetry); uniformly soft to the 
touch, and flow of milk easy and uniform from each teat. 

Dejecta (Dung).— Quantity: From 75 to 85 lbs. in the twenty-four 
hours. Appearance: Soft and pultaoeous. except when on hard feed, when 
they may be “ formed,*’ and somewhat dry and coherent; colour varying 
with colour of fa>d. Cattle seldom masticate or digest whole grains of 
cereals, and when these are contained in the food' they usually appear un¬ 
altered in the dung, except for being swollen and slighted bleached. 

Urine. — Quantity: Average 20 to 22 lbs. daily, a good quantity (about 
3 quarts) voided at a time. Appearance: Pale sherry colour, without 
foetid odour or excess of sediment, slime, or blood tinge. Specific gravity, 
1030 to T0.j|0. 

Temperature.— Internal: At vagina, varies from 100 degrees I", to 
T02 degrees F.; average, 101.5, should not exceed 102.5. External: 
Equable warmth of ears, horns, skin, and extremities. 

Pulse. —Frequency of the pulse is very variable and unreliable. From 
35 to 80 per minute; average, 45. A healthy pulse should be full and 
soft to the touch. 

Breathing. —Should l>e both abdominal and thoracic, and numlier 
eight to twelve beats per minute. In some diseases the breathing may be 
whollv abdominal or wholly thoracic. 


RAPE (JllOPS AT DOOKIE. 

H. Pye^ Principal, Dookie Agricultural College, 

Every day the very important question of producing winter fodder for 
stock is liecoming more essential for economical farming. There is little 
doubt that a thorough grasp of the question by farmers in general will 
make it possible to produce a wider range of products, and thus enhance 
the value of the smaller farms. There seems to be a limited number of 
plants siuitable for winter fodder for stock in the northern parts of 
Victoria, but the cereals, if put in early and grazed, are perhaps more 
hardy and suitable than any of the imported grasses.. Towards spring 
the harrows can be put over the fleld, after the sheep or cattle have been 
taken out, and the crop allowed to come away for grain or hay. 
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Rape Crops at Dookie, 


Plants related to Rape. 

Belonging to the same botanical family as rai)e are cabbages of all 
kinds, kale and kohl rabi. A farmer, having a small paddock of 
rich land, can, if the season permits, grow an enormous Crop of cab¬ 
bages. In some places it is a general practice to grow field cabbages 
for milch cows» but they must not be grown out of season, as they will 
flavour the milk. Heavily manured crops of these cabbages give yields 
of over 60 tons to the acre, but at Dcx>kie the best crop on a small area 
was. not one-third of such yields. The early Drumhead, and in the 
main early varieties, suit the climate better than late varieties. How¬ 
ever, by utilizing different varieties, a succession of fodder may be obtained 
that will last well into the spring. 



DRUMHEAD CABBAGE, WEIGHING 25 LBS. 


Kohl rabI is sometimes called the turnip-rooted cabbage. It has not 
Ijeen grown much in Victoria. With us it has not been as successful 
as rape and kale. 

The Thousand-headed Kale is no doubt a very fine fodder plant. It 
has been grown here at different times for the last eighteen years, but not 
on a wide scale, as rape seed was much cheaper, and the labour attaclied 
to the growing of it less. The seed is rarelv sown broadcast, but in 
drills, the plants being singled out to give them space. The land is 
kept cultivated between the rows. Exceedingly heavy crops, grown 
under favorable conditions, are superior to rape. It lasts much longer 
into the spring before running to seed, and is perhaps better relished by 
sheep. Kale, cabbages, and kohl rabi are frequently transplanted out 
from early plants grown in seed beds. A pound of seed, under such 
conditions, would be sufficient for an acre, if planted out in rows, 30 
inches apart or thereabouts, and up to 2 feet between the plants. The 
cost of putting in the crop is increased by this method-, hence it is cheaper 
to sow by the drilling machine, and use more seed. However, when the 
autumn is dry, a seed bed may be kept watered, and the plants given a 
good start if planted out as soon as the rain does come. 
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Cultivation of Bape. 

This crop has scarcely had a fair trial in most of the northern districts. 
It has been tried at Dookie College for many years, and during the last 
decade or more, some magnificent crops have liet^n grown, and some very 
poor ones. 

The variety grown for fodder production is commonly called the Broad¬ 
leaved Essex. It is tlic best of seventeen varieties tried at the College, 
owing to the abundance of succulent foliage it prtxluces when grown under 
suitable conditions. The seed is dark, the immature seed being reddish. 
There are varieties of Indian ra|^ that have vellow seed, but the Indian 
varieties are grown for their oil-producing sec‘ds. The oil extracted from 
rape seed is commonly known as colza oil. For this purjx>se it is not 
grf>wn in Victoria, but simply as a forage plant. 

Preparation of the Soil. 

Soil for ra])e should be deep, and as rich as possible. The land 
should be well ploughed, and as deep as the nature of the soil will 



CABBAGE PLOT (40 TONS PER ACRE). 


f>ermit, as the plant is deep-rooted. The soil should be well worked 
until a fine tilth is obtained, or as fine a tilth as the nature of the soil will 
allow without “ running ” when the \\eath<T is wet. The more even and 
firm the seed bed the more regular will be the germination, and the better 
the crop. 

Suitable Soils and Fertilizers. 

Rape is a greedy feeder, and naturally it follows that the soil selected 
for growing a good crop should be rich in available plant food. Under 
such conditions returns of l)etween twenty and thirty tons per acre of 
fodder are not uncommon, provided the season be favorable. It is 
seldom that on the generality of farms the land is naturally very rich, 
hence to get the best returns fertilizers should be applied. It likes 
a soil in which there is plenty of humus or organic matter, and for most 
soils, farmyard manure gives the most satisfaclory returns, especially 
when supplemented wo’th a dressing of superphosphate. In the northern 
parts of Victoria farmyard manure is not made in sufficient quantities. 
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hence commercial fertilizers are more commonly used for enriching the 
soil. Light sandy soils do not suit rape, but any nice loam, the deeper 
the better, will grow a crop of it. Good strung soils suit it, but heavy 
clays are not so good. In most instances, rape seems to be grown as a 
catch crop, and there is no doubt that after a barley or other cereal crop, if 
the land be disced and sown with rape, a nice serviceable crop of mixed 
fodder is frequently obtained, provided the rains fall early in the autumn. 
There is, however, more success in a properly-prepared field. 

From the results of the experiments carried out during 1905, the crop 
of rape fertilized with the complete manure, that is, one containing 
suf)erphosphate, sulphate of ammonia, and either potash chloride or potash 
sulphate, was the l>es.t, followed by those plots treated with superphosphate 
alone. 'I'he individual plots fertilized with the nitrogenous and potassic 
fertilizers respective!v, were not much better than the unmanured plots 
that were not cultivated, but where all plots were cultivated the crop 
was more re.sponsive. The difference between the manured plots, w'hen 
harrowed, and the unmanured plots, also harrowed, was considerably 
greater, to the advantage of the manured plots. It was clearly demon¬ 
strated that not only did the harrowing improve the unmanured crop, but 
it encouraged the fertilizers applied to give proportionately much better 
results than if the land was not harrowed. The field of rape referred 
to alx>ve was well ploughed and worked. It was then sown down with 
ra[)e, the grass-seed sower of an ordinary grain drill being used for 
th<* purpose. The plots ran the whole length of the field. The light 
harrows were passed over half the field \\hen the plants were about three 
or four inches high, cros.sing the plots at right angles. A good many 
plants were pulled out, but there were sufficient left. The season was not 
a good one for rajie, and there was relatixely not much difference between 
the manured and the unmanured crops, except the halvesj that were har¬ 
rowed. The cultivation enhanced the value of tire fertilizers consider¬ 
ably. The limed plot gave a fairl\ good return, for, owing to the wet 
winter, the soil had Ijecome water-logged and sour. 

The Advantages of Fallowing. 

The crop of rape on the fallowed land showed the most pronounced 
results. The unmanured plots were I>etter, or as good as the best of 
the plots on the unfallowed laird'; but where the fallowed land was man¬ 
ured, the crop rvas much better than similarly treated land iinmanured. 
It seems, from these and past experiments, tliat in order to get the l^st 
results in the drier parts of the State, and to have the rape ready in 
winter, when, it is most needed, more effort should be made to force the 
growth. This can be done by fallowing a piece of the land, manuring it 
well, and sowing the seed as early as possible, say about March, or the 
beginning of April. When the crop is not ready until spring, in most 
instances the object in growing it has not been attained, as there is an 
abundance of grass usually available. On the other hand', very great 
1 benefits are derived from it when the rape crop is ready for May, June, 
July, or August. It produces a fine flow of milk in ewes and cows, and is 
remarkably fattening. Though cows are not usually pastured on rape, 
still the\^ mav be as long as judgment is used. Even the calves appeared 
to thrive on it, though they were not on it all day, whilst the horses h«Td 
a free run on it at times, and seemed to like it. 



24 Journal oj Agriculture. [8 Jan., 1906. 

The Rate of Seeding. 

From the results of lh^ exiH^rimenls v.hcre the seed was sown by the 

drill and allowed to fall broadcast, the spouts being taken off, 4 lbs. of 

seed to the acr<‘ was ample. Alx)\e that amount the plants 
were too tliick. I'hree pounds of seed to the acre was almost enough 
on plots where the ha^ro^^s were not sul>se(]uently used, but where they 
were, the seeding was tfK> thin. The seed was good, and germinated 
well. When sown up to 6 lbs. to the acre, the plants were much 

too close, and grew sj)ipdl>. If the seeds be sown in drills 30 inches 

apart, of course it will take comparatively little seed, viz., from i J to 2 lbs. 
per acre. If too thick, a light harrowing across the drills will thin out 
the plants, and give a cheap cultivation also. Anv rultival.ons between 
the drills would keep the land free from weeds, an<l stimulate the growth 
of the crop. When sown thinly, the plants are larger and coarser, and 
perhaps the medium-sized plants, due to a thicker seeding, are relished 
better by sheep, which first eat the sweet central shrjots. 

Mustard seed is frequently sown with rape. It is earlier to ger¬ 
minate and to mature than the Litter, and has a stimulating effect on the 
sheep’s stomachs. From J to i lb. of mustard seed to the acre is suffi¬ 
cient to mix ^\ith tlie rajie seed. The yellow seeds of the \^hite mustard 
assist in determining where the seed is sown, when using a (\ihoiin broad¬ 
cast sow^cr. 

W^HEN TO GROW RaFE l-OR FODDER. 

Undoubtedlv the l)cs.t time to grow rape in the Northern districts is in 
the earU autumn. The seed should be sown read\ for the first good 
rains of the new year. These sometimes fall during February, hut not 
often. Spring-sown rape is an uncertain crop in the northern parts 
of the State, though it may be grown with success in the moister districts 
during the early part of spring. Sometimes a rape crop, sown in 
spring, in the dry districts, struggles through the summer, and comes awav 
well in ^larch, but the aphis is too troublesome, and' attacks it then. 
When the land is very rich, sometimes a good spring-grown rape crop 
is seen, but towards the end of November, unless tlie season be excep¬ 
tionally favorable, there is a great loss of palatablenes.s, and the sulphur 
oils give a strong flavour to the mutton and milk res])c('tivel\ from the 
sheep and cows fed on it. Raj»e is not a summer crop, and, like most 
unseasonable crops, is not satisfactory when giowm late. 

Hillsides tOR Rape-growing. 

Hillsides sloping tow^ards the east and north-east have proved to lie 
very good aspects for the growing of rape on the College farm. The 
soil, though of medium to jx)or (juality, is well drained, warm, and not 
so subject to frosts as the lower and richer lands. On most occasions 
the rape grown on the hillsides has been much earlier, and much better 
than tliat grown on the flats. On the hill it grew in winter, and' kept 
growing, and on one occasion, when the seed was sown a month later 
than on the flat, the crop readily overtook the latter. Rape will not 
thrive where the drainag<'- is bad. There it quk'kly assumes a reddish 
tinge, especially during frosty w^eather. On the poor hillsides it is 
necessary to give a good dressing of manure. If you want the crop 
early it must be forced, and 2 cwts. of superphosphate to the acre are not 
Jjpo much. If a dressing of farm-yard manure also applied, the results 
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are much l)etter; failing that, potassic and nitrogenous fertilizers are 
beneficial in conjunction with the superphosphate, but individually the 
application of thes.e have not l.>een satisfactory here. For a general clean¬ 
ing crop, 2 to 3 cw^ts. of fertilizer per acre are very seldom used in 
Victoria, dressings from J to i cvvt. being more general, if a fertilizer 
be used- at all. Under such circumstances a fresh field is advisable each 
year rape is sown, since rape does not respond so well when grown fre¬ 
quently in the same field, or at short intervals between each crop. The 
best results are almost invariably obtained from the plots with the heaviest 
dressings of fertilizers, jirovided the soil is properly worked, and the 
drainage is suitable. One great advantage of growing rape on well- 
drained slojies is, that the sheep may Ix) put on it at almost any time, 
whereas the land may be too wet on the flats. 

Bape for Fodder. 

"I’he sheep turned on the experimental area ate the rape growing on 
the fallowed land first, including that on lioth the manured and un¬ 
manured plots. Then the harrowetl portions of the plot \vere given atten¬ 
tion to, the .sweet central parts of the plants being eaten first. The 
plants tinged with red from jioor growth remained^ untoiu'lied as long as 
any of the toter-grown jilants were available. The plants with the 
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reddish-tinged outer leaves were general over the parts not harrowed, both 
in the plots manured and unmanured. There were fewer of them on 
the plots to which a complete manure was applied. The palatahility of 
rape depends mostly on the rate of growth, and this latter depends on 
the climatic conditions, the mec:hanical condition of the soil due to culti¬ 
vation, and its fertility. Rape, for fodder purposes, is. not so palatable 
when grown during warm weather with dry spells. It is then tough 
and rank tasted, but if grown rapidly when the temperature is lower, the 
plants are sweet and succulent, and otherwise appetizing. Under these 
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conditions it may be fed to milch cows. This season the milch rows at 
the College were pastured ior a time on rape without tainting the butter, 
for which top prices m the open market were received, equal to those 
6l>tained for the best Western District brand's. The rape grown on the 
plots fertilized with a complete manure was l>etter coloured, and, according 
to m\ judgm<‘nt, better flavoured than that grown in the other plots, 
excci)t where the ground was fallowed. The fallowed ground produced 
the mildest flavour. Sheep appear to have a good deal of discrimina¬ 
tion, and it was noticeable that in one small paddock they would leave 
certain small patches until forced to eat it. 'Fhese patches were those 
where some fresh farm-yard manure was applied. Towards the end 
of sprhig, and the beginning of .summer, rape sown in the autumn has a 
stronger flavour, and this is very marked in mutton from sheep fed on it. 
There is a field for interesting exj>eriment oi>en to plant breeders in de\elop¬ 
ing the fattening and flesh-forming (qualities of rape and r>ther fodder 
plants, just as sugar-beet and .sorghum grovxers, with the aid of the 
cliemist, have develoj:>ed the sugarq)roducing (jualities of these plants, 
making it, especially in regard to sugar-lK‘et, possible to grow thi.s crop 
on a large commercial scale for the prcKluciion of sugar in countries where 
sugar cane will not succeed. 

RaJ*E for ToULTRY ANT 3 PiGS. 

Rape is one of the Ix^st plants for sweetening the ixiultry run. If the 
run l)e ploughed, or dug iij) during autumn, and the soil well worked, 
a ver) fine lot of rape may be grown, esjieciallv with the ai<l of an appli¬ 
cation of sui)erj)hosj)hate along with the poultr\ rruinure alreafly in the 
soil. Rape seems to invariably do well under such conditions, and the 
poultry manure, being rich in plant food, is just wdiat the rape needs to 
give good returns. In spring, the chickens and fowls revel in it, and 
thrive. The exercise the chickens receive jumping for the top leaves heljis 
to ke<q') them healthy. » 

Perhaps no crop that can be chea]dy growui near the piggeries is as 
useful as raix". It is a healthy fattening food, and may be fed', to the 
pigs, or they may l)e allowed to graze on it. It has been growm at the 
College for the purpo.se for the last eighteen vt^ars, sometimes alone, and 
.somt‘times in conjunction wi.h barle\. 

Other Uses of Rape. 

Rape is an excellent croj) for green manuring, when a .soil is fleficient in 
organic matter, but in the 'Northern districts verv little direct grt‘t‘n manur¬ 
ing IS done, but by eating down the rape with sheei> the soil is much 
enriched for any succeeding crop. Immediately the rape is eaten down 
at the end of the sea.s(>n, the land ma\ l)e ploughed, and may again l)e 
sown with a summer crop, such as amk^r cane, mi\m\ or millet, and 
again eaten do^yn by stcK^k, thus adding more organic and fertilizing 
matter to the soil. A g(K)d deal depends on the time the summer rains 
come whether the aml>er cane will be ready to be eaten off More April. 
If the land is needed for cropping, it should be ploughed and sowm down 
before the middle of ISIay. 

Rape is not a good cr6p for the silo. silage has been made here 

on several occasions. It pre.scrves well, but the resulting food is too 
pungent, smelling of the sulphurous oils pre.sent in it, and flavours too 
strongly meat or milk from animals fed on it. 
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Rape is seldom grown in this State for seed purposes- It may l^e 
grown much cheaper in other places as an oil-producing plant. In such 
places the plants are cut and bundled Ijefore the pods burst, allowed to 
dry in tlie open, and then threshed. Here the seed is sometimes stripped 
with the wheat strjpi)er slightly modified. There is, however, a good deal 
of waste. 


Some Besults of Experiments in Victoria and 
Elsewhere. 

Hungry animals should not be turned on to a rape crt^), • otherwise 
hoveji or bloat will ocxnir amongst them, more especially if the rape is wet. 

It i.s. advisable not to grow rapc^ on the same field fre<]uently. It 
does not appear, as a rule, to succeed as well as when sovmi down with it 
at intervals of .several years. 

When a field has Ix^cn manurefl with rank manures, especially those 
rich in nitrogen, rafx^ is an excellent croj). Any of the cereals grow too 
rank, and are liable to be lodged or caught by the hot winds of November, 
liie lengthening of the growing period before running to seed is, in the 
case of rape, an advantage, while in our climate it is bad for the grain 
croi)s. 

Rape sup}>lios much organic matter to the soil by means of the decay 
of its roots alone. This plant has a good root system, as mav be 
expected from its rapid' groyvth and .supply of fattening foliage. If the 
sea.son is favorable it is ready to graze in less than three months. White 
mustard is ready a month earlier. 

If rape is not cut too closer to the ground, or is not fed doyvn too 
.severely, a .s<'cond and third crop may I)e obtained. La.st year the rape 
on one small paddock yvith an eastern slope, yvas cut early in the season, 
and since then it has been fed off three times by sheep. 


("osT PEK Ton op GRoyMNO an .Acre of Rape 

Acre. 

Fanil Labour 


Yield 8 Tons per 


Coiitraot. 




.9. 

d. 


5. 

d. 

To rent of 1 acre, 7s.. : rates and taxes, 6d. ... 

/ 

6 ... 

0 

7 

6 

j 9 

Ploughing, horse feed, laliour, interest, 5cc. 

3 

6 ... 

0 

5 

6 

9 9 

2 harroyvings (discing, if needed, is. and 







IS. 8d. extra) 

0 

JO ... 

0 

I 

6 

99 

Soyving seed and fertilizer 

i 

4 ... 

0 

2 

6 

99 

Rolling or light harrowdng 

0 

S 

0 

0 

9 

99 

I CAvt. of superphosphate 

5 

0 ... 

0 

5 

0 

9 9 

4 to 5 lbs. of se*ed 

T 

3 ••• 

0 

I 

3 


C0.SI per acre 

19 

10 

1 

4 

0 


Cost jier ton of fodder 

2 

5^ ... 

0 

3 

0 


The cost of putting in one acre of rape on fallow land would amount to 
at least 50 per cent, more for rent, the land being idle longer. Then 
there would be two cultivation^ of the falloyv with the spring tooth harrows 
(is. 4d. and 2s. for farm and contract yvork respectively). The extra 
cost is compensated by the inrrea.sed yield, and the supply of fodder 
being available when most needed. The resulting credit returns of a 
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crop of rape, due to the fertilizing of the soil, cleaning of the field by 
feeding down with sheep, also the increased value of the sheep as fats, 
make a well-grown crop ver\ profitable. 

Number of Sheep to the Acre. 

It is evident that the number of sheep to the acre that a rape crop 
will carry depends on several conditions, but the two principal ones are 
the earliness of the crop and its weight per acre. The latter is due to 
the season and soil being suitable and well-drained. The earliness of 
Ihe crop extends the time of feeding, and this is an advantage with 
farmers' flocks, as they are not generally large, and the crop is well 
eaten down by the beginning of summer. Several growths are obtained, 
provided the plants are not eaten out at first, and in this way a heavy 
bulk of fodder is produced and utilized when most needed. Fewer sheep 
to the acre for a longer period will lie carried, and consequently there is 
less trampling, with freshening intervals. When the crop is allowed to 
reach its full growth before seeding, it sometimes happens that it grows 
faster than the sheep can eat it, especially if there ho a limited number 
to feed it off. When the crop Is well above the surfacx?, the effects of the 
excreta from the sheep are not sp objectionable, and more sheep to the 
acre may l>e put on without fouling so much of the fodder, for the sheep 
undoubtedly use much discrimination. It is advisable to occasionally 
take the sheep off for a week or more, accx>rding to the needs of the crop. 
During some seasons there have been occasional crops at the College that 
would carry from ten to fifteen sheep to the acre for four months, and 
on one or two occasions it has rushed to seed, the plants, when in flower, 
Iieing over the heads of horses that "were also grazing on the ('n>j). Where 
a crop goes to seed there is more labour involved in ploughing the field, 
and there is an exhaustive effect on the soil. The^ average crop of rape, 
however, in this district will not carry more than four sheep to the Jicre 
for three to four months. It miis^t be rememliered in these cases that the 
field is not heavily manured, and the cleansing effect of the crop is a 
great additional advantage. 


AGRICULTURAL EDUCATION. 

Beport on Classes Reid during 1905. 

F. E, Lee, Agricultural Superintendent, 

This past year has seen such a great expansion in the work of the 
Agricultural Classes, that some slight review of the whole, scheme may 
not be out of place. Inaugurated in 1902, by Mr. S. Williamson 
Wallace, late Director of Agrknilture, to meet an obvious demand on 
the part of the >oung,er generation of farmers and others interested in 
agricultural pursuits, the classes were not long in becoming popular among 
those who attended. The small number of centres selected in the first 
year, viz., three, was increased to seven in 1904, and to eleven in 1905. 
it is highly gratifying to those who have charge of this important branch 
of the general scheme of agricultural education to know that no less than 
31 applications were received, distinct evidence not only of their popu¬ 
larity, but a recognition of their edticational advantages as well. Had 
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the Department a staff complete enough to have accepted all the invita¬ 
tions to establish classes, the number would have been greatly enlarged, 
but when it is remembered that the lecturers attached to the Department 
have, in addition to their work at the classes, other duties to perform, it 
is hardly surprising that the number of centres was limited to those which 
could be accomplished within a given time. 

It may not be out of place to remark that the qualities which make a 
successful lecturer to adults are not necessarily identical wdth those for 
a similar duty to students. Taicidity of expression, prominence given to 
fundamental principles, and above all, simplicity of language are not 
the least of the requirements necessary to arrest the attention of large 
gatherings of men of mixed ages, such as one finds daily attending these 
classes. 

The subjoined results of the voluntary examinations are sufficient 
guarantee that a great proi)ortion of the students benefited materially by 
the instruction given. What is perhaps more important still—the thoughts 
of many have betm directed into channels, hitherto unknown, the sys¬ 
tematic following up of which miii>t inevitably leave its mark on the 
agricultural progress of each localitv where classes have been held. 

Agricultural Students Associations. 

At the termination of each class, the suggestion was made by the writer 
that in order to keep up the interest, and make the work continuous, the 
students, with the assistance of any other persons interested, should form 
among themselves an association which would have for it.s object, the 
formation of a small library of approved text-books on agricultural and 
kindred topics, which might circulate among the members. A nominal 
subscription only was suggested in order to facilitate the formation of the 
associations, the management of which w^ould devolve upon loc!al office¬ 
bearers. Some six or eight of these associations have either been formed 
or arc in process of formation, and it is thought that they wdll be the 
means, in the future, of spreading useful information and bringing to 
the front any latent talent in agricultural matters. 

Classes held during 1905. 

Classes were establi.shed at Nhill, Geelong, Stawell, Kaniva, Warrack- 
nabeal, Donald, Murchison, Numurkah, Nagambie, Dunolly, and Bal¬ 
larat, the term of each (with the exception of Nhill), being two weeks. 

The lecturers were as follow:— 

D r. Cherry. - -Introductory Lecture. 

F. E. Lee.—Manures, Cultivation, and Experimental Work. 

A. S. Kenyon.—Agricultural Surveying and Water Conservation. 

G. H. Adcock.—^Agricultural Botany and Diseases of Plants. 

R. Crowe.—The Export Trade. 

R. T. Archer.—Dairying and Dairy Management. 

H. V. Hawkins.—Poultry Management. 

D. M. Boyd.—Agricultural Surveying. 

M. d^a. Bumev.—Viticulture. 

H. S. Rudduck.—^Veterinary Science. 

W. C. Robertson.—Agricultural Chemistry. 

W. Haile.—^Wool Sorting and CJas.sing. 

W. Kenneally.—Practical Farriery. 

E. Plumridge,—^Wool Sorting, and Classing. 
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The average daily attendance taken as a whole constitutes a record, 
and with one exception every centre has completely justified its request 
for the .establishment of a class. 

The following table gives an analysis of the attendance and results of 
examination for each centre, the large number of visitors wdio attended 
more or less regularly not being included in the return;— 


CeJitrt*. 

Nurnbor 
of StiulrntK 

! A\ era^t* 

! 

Number 

1 of Exnminiition 

Peri'eTitajfe of 

1 MarkK Oainerl by 


Knioll('cl. 

j Atteiwlnuff. 

j Pavt-'Fs. 

j each Centre. 

Nhill 

86 

55 

12.7 

48.39 

Geelong 

97 

53 

122 

37.78 

Stawell 

87 

45 

64 

45-^8 

Kaniva 

122 

7Q 

183 

1 32.44 

Warracknabeal 

66 

4^ 

74 

31.67 

Donald ... 

i 

37 

38 

53.90 

Murchison ... j 

112 

45 

50 

40.15 

Numurkah 

186 

7 ^ 

92 

29.49 

Nagambh' 

116 

5-2 

87 

35.92 

Dunolly 

98 

47 

65 

55-66 

Ballarat 

33 

16 

I 

51.06 


The above figurt« show tnat 1,074 students attcMuled the le<'tures. 
The total number of examination pa|>ers in all subjects was 926, showing 
the highly creditable average of neaily 50 per cent, of the maximum 
number of marks obtainable for each student. 

Examination Resui.ts. 

Examination papers were set !>y Messrs. Lee, Rudduck, Ken>on, Boyd, 
Hawkins, Haile, Archer, Adcock, Rof>ertson, and' riumridge. The brief 
time allowed' for examination only j)ermittpd of a few comfirehensive ques¬ 
tions being set by each lecturer. Regarded as a test of how the instruction 
had l)een received, the results are highly favorable, and are an ind-ication 
that the great majority of students possess a good knowledge of the lead¬ 
ing features of each subject. 

The following are the detailed results for e\ach centre: — 

NHILl.. 


Studeiit'a Name. 

Lee. 

Rudduek. 

Adroek. 

1 Hawkins. 

Haile. 

j Robertson. 

i 

Total. 

Peroent- 
ajye of 

1 Maximum 

Dahlenberg, H. A. 

1 

! 89 

90 

9(» 

80 

97 

84 

530 

88 -.3 

Hensley, W. A. .. 

j s.-i 

90 

85 

75 

98 

90 

5'23 

87-J 

Pilgrim, P. 

! 79 

so 

80 

85 

94 

92 

510 

85 0 

Bond,J. 

j 

86 

80 

45 

72 

59 

407 

e7-8 

Sanders, W. C. 

7(> 

50 

50 

65 

85 

78 

398 

66*3 

Wheaton, 0. M. .. 

(Mi 1 

56 

•60 

45 

65 

90 

382 

63*6 

Weir, A. 

1 60 • 

40 

75 

50 

72 

69 

366 

61-0 

Hoffmann, E. 0. .. 

i 68 ' 

65 


.50 

91 

1 64 

338 

56*3 

Welsh, W. 

1 1 

60 

35 

' 40 

58 

1 45 

290 

48*3 

Shanasy, J. 

1 j 

55 


55 

51 

47 

261 

43*5 

Langtry, L. 

f 40 1 

25 

’40 i 

35 

e50 

44 

234 

39*0 

Meagher, J. 

j iit) ! 

30 

40 1 

20 

85 1 

22 

226 

37*6 

Dahlenherg, P. .. 

1 40 1 

32 

40 1 

20 

62 

15 

209 

34*8 
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St.iuii'iit'is Karne. 


Ooneil, J. 

Mouldcn, S. 
Peapes, (I. 
Wohlers, A. 
Steadman, (». 
Weir, W. 

Hales, H, 
Sherwood, Miss 
<iarretty, Miss 
Shanasy, Miss B. .. 
Towns, M rs. 
Olacligan, H. 
Bcihmidt, K. 
Batson, »I. 

MrPhei son, L. 


Stmli.Mit*'* Name 


Stt‘wa7’t, H L. 
Farier, .J. F, 
Fargie, A. J. 

<trace, F. 

Anderson, (». 
Fraser, Tt. 
McDonald, 1). M... 
Cecil, Ash 
Heard, R. E. 
Weitiiaur, E. 
Hennessv, J. M. .. 
Robb, t. 

Errey, John 
MoGuiniiess, M. W 
Anderson, A. 
Trebileoch, F. 
O’Brien, A. 

Devlin, C. 
Sutherland, H. I>. 
Orossley, O. E. 
Ritchie, F. D. 
Jackson, John 
StK>wart, W. a. 
Smith, (t. H. 
Bowman, I\ 
Jackson, P. 
Anderson, D. J. .. 
Fogarty, P. 
Howell, J.L. 
Heyw'urd, C. 

Lowe, Eric 
Judd, A. O. 
Peai'Hon, A. 

Ham, E. W. 

Cozens, J. 
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NHILL— continued. 


Lw. 

Kurldui'k 

Artc*o<‘k. 

llawkiiiH, 

1 

Haile. ' Ko>)ert.»oii. 

1 

Total. 

PtTffint- 
U 4 re of 
Maximum. 


:io 

80 

35 

1 

04 1 

10 

•208 

84 0 

•28 

85 


40 

50 i 

80 

188 

80*5 

;i(i 

8(1 

■ ’5 

•20 

05 J 

29 

179 

•29*8 

•28 

4-2 

80 

40 

... i 

... 

140 

•23 8 

:i8 

46 


55 

... j 


189 

*281 

24 

58 


•20 

... ; 

18 

115 

191 

i Jd 



85 1 



85 

141 

! (18 


1 50 

90 1 

i)5 

77 

380 

68-8 

j 6*2 


1 65 

75 1 

m 

78 

871 

1 61-8 

1 68 


1 80 

79 1 

1 

80 

818 

521 


! 

1 5.5 

86 


45 

180 

: 810 





80 

8(J i 

70 

1 

. 

: 1 

l' 

Non- 

cotii{)eti* 



! 


58 


1 

tive. 


CEELONC. 









rcrt'entag'e 

li<'e 

EtudducK 

Hawkins. 

lioyd. 

-Vrcliei 

Pluinridjic. 

Total. 

of 

AMaxinium. 

87 

82 

ON) 

65 

MH) 

85 

519 

86'5 

88 

76 

OHl 

50 

KH) 

90 

504 

84-0 

82 

90 

KH) 

85 

99 

40 

496 

82-6 

67 

95 

100 

85 

100 

85 

482 

80*8 

50 

58 

50 

65 

91 

100 

4*20 

70-0 


82 

95 


99 

85 

861 

60*1 

8 

10 

88 

85 

89 

50 

885 

55-8 

74 

45 

54 

15 

90 

40 

818 

58 0 


78 

!N1 

•20 

98 

40 

816 

52 6 


44 

88 

85 

89 

50 

3 iK) 

51-0 


00 

95 


99 

•20 

•274 

45*6 

45 

•25 

76 

25 

94 


265 

44-1 

15 

55 

74 

•25 

91 


•260 

48-8 

70 


80 


95 


•245 

40*8 

55 


40 

80 

92 

25 

•242 

40'8 


45 

72 


92 


20 O 

84*8 

52 

1 

78 i 

5 

1 72 


‘207 1 

84 5 

. . i 

i -25 j 

80 i 

! 

1 85 

15 

•205 

84*8 

40 ! 

! 48 



i . 

80 

199 

88*1 



i(H) 


' 94 


194 

82-8 


... 

KMl 


1 80 

.. 

180 

80 0 



80 


1 85 


1(55 

*27 *5 


... 

7(» 


! 92 


162 

27 0 



56 


i 92 


148 

•24*6 


20 

40 j 


! 82 


142 

•23*6 



40 




181 

21*8 

81 

(is 

I 


i 

20 

129 

21 *5 

... 

52 

1 

1 



55 

107 

17*8 






85 

85 

141 


! 


1 

.*■ 

85 

i 85 , 

141 



1 



80 

80 

13*3 


50 





i 50 

8-3 






45 

1 45 j 

7*5 






40 

' 40 1 

6*7 




... 


85 

85 ! 

5*8 
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Student's Name, 


McMurtrie, J. A. 
Whitehead, W. A 
Bent, C. 

Heorling, A. M. .. 
Vance, A. 

Falls, H. 
Freeman, W. S. 
{Smith, J. T. 
Kil].)atrick, W. A. 
Taylor, K. B. 
Hutchings, tl. C. 
McKay, A. 

Smith,"Jas H. . 
Garnett, W. F. . 
Sinclair, W. 
Martin, W. 

May, A. 

Pincliard, A. 
Rathgeber, F. . 
Cato, Mrs. 

Grieve, Mrs. 

Cook, Miss E. 


Stuiieiit's Name. 


Howe, Edwin (i. 
McCalluni, L. C. 
Schmidt, Andrew 
Crouch, W. J. 
Sanders, C. 

Steer, A. F. ... 
Goodwill, F. ... 
Fedor, F. 

Moar, S. J. 

Schmidt, F. H. 
CiTmch, Alt)ert G. 
King, Fred. ... 
MoCallum, C. ... 
Webb, Oliver ... 
Crouch, H. 

Vivian, John 
Nicholis, H. ... 
Goodwin, P. ... 
Gale, M. 

,Saltmarsh, £. 
Crouch, E. J. ... 
Lawrance, B. J., sen. 
Vivian, F. 

Holland, J. D. 
Arthur, F. J. 

Vivian, A. W. 
Laxton, F. 
Honfitridge, N. 
Sanders, A. E. 
Webb, A. 
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STAWELL. 


1 Lee. 

Kudduck. 

liawkitia. 

Haile. 

Total. 

Peruejitajre of 
Maximum. 

1 

75 

86 

85 

85 

331 

, 82-7 

1 

49 

78 

90 

95 

312 

78-0 

• 1 

m) 

76 

75 

80 

281 

70'2 


50 

80 

55 

85 

a7(» 

67-5 

1 

02 

40 

w 

90 

257 

64*2 

i 

.. 1 

45 

68 

60 

70 

243 

60-7 

... j 

30 

68 

65 

78 

231 

57 7 

. 1 

35 

50 

55 

80 

22v 

55*0 

... 1 

50 

71 


95 

216 

54 0 


25 

... 

75 

90 

19<» 

47-5 




90 i 

100 

190 

47-5 


54 

*70 

50 


174 

43-5 

j 

• • i 

15 

40 1 

55 

50 1 

160 

40-0 




52 

93 

145 

36-2 

i 

... 


45 

67 , 

112 

2S 0 

... 1 


■£i 

80 


105 

26*2 

1 




ioo ; 

HH) 

25-0 

! 


1 

j 

! 95 ' 

95 ! 

23*7 



* 

75 

1 ... ! 

75 

187 

. . 1 



100 

!!! i 

10(i i 

25 0 

1 


* * 

90 


90 1 

1 22'5 

- ! 

i 

! 

90 

! 

90 

22*5 


KANIVA. 


1 

' Lee. 

! 

Rudduok. 1 Hawkiun, 

Haile. 

Kenyon, 

Total, 

Percent* 
ajre of 
Maximum, 

61 

56 

90 

UK) 

65 

362 

72-4 

83 

78 

78 

68' 

55 

362 

72-4 

; 64 

80 

66 

S)5 

50 

355 

71-() 

58 

68 

88 

60 

50 

324 

64-8 

70 

66 

70 

60 

50 

316 

63*2 

28 

63 

52 

85 

30 

258 

51*6 

36 

75 

70 

70 


251 

50-2 

37 

48 

44 

70 

50 

249 

49*8 

25 

52 

7-2 

60 

35 

244 

48*8 

22 

55 

68 

65 

30 

240 

48 0 

47 

44 

48 

70 

30 

239 

47-8 

27 

58 

72 

55 

25 

237 

47*5 

24 

55 

76 

80 


235 

47*0 


63 

70 

80 

20 

233 

46'6 

46 

55 

68 

55 


224 1 

44-8 

28 

58 

48 

50 

35 

219 { 

43*2 

30 

39 

70 

50 

15 

204 

40-8 

1 

52 

72 

76 

... 

200 

40 0 

1 

50 

44 

53 

10 

194 

1 38'8 

i 20 

50 

48 

57 

15 

190 

38 0 

i 24 

45 

68 

50 


187 

37-4 

! 41 

66 

66 

... 


173 

34*6 

: 

46 

50 

50 

"io 

171 

34*2 

t • » 

40 

50 

78 


108 

33*6 

1 

45 

50 

67 


162 

32*4 

j ”20 

26 

55 

60 

•. • 

161 

32*2 


50 

58 

50 

' 

168 

31 ‘6 

i 

20 

38 

70 

'*15 

156 

31*2 

1 ... 


64 

90 


154 

30*8 

1 ... 1 

... 1 

76 

76 


151 

30*2 
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K ANIVA— cmtinmd. 


Student's Name. 

Lee. 

Ruddock. 

Hawkine. 

Haile. 

Kenvoii. 

Tola). 

Rercent- 
twe of 
Ma.\inium 

Goodwin, A. W. 



84 

67 


151 

30-2 

Goodwin, J. A. 



74 

63 


137 

27-4 

Werrett, W. F. 

19 

30 

44 

45 


135 

27 0 

Bond, H. W. 



93 

40 


133 

26*6 

Henstridge, F. 

12 

36 

58 

•25 


131 

26-2 

Lloyd, A. E. ... 

... 

63 

68 



131 

26*2 

Arthur, W. 


10 

44 

75 


1.30 

26 0 

Gardiner, Pressey 

20 

30 

50 

20 

5 

125 

25-0 

Moll, E. E. 


2r> 

58 

40 

... 

123 

24-6 

Feder, H. 

i: 

8 

42 

30 

25 

122 

24*4 

Gardiner, J. ... 



58 

57 


115 

23 0 

Kabune, If. 

24 

60 

... 

... 

25 

109 

21*8 

Baker, H. E. ... 

23 

44 


• • 

30 

97 

19-4 

EaHtwocxl, E. W, 



••• ' 

85 


85 i 

i 17 0 

Hicks, John 


64 



1 

... 1 

64 

I 12-8 

Lawrance, B. ... 


60 

i 



60 ' 

120 

Goldsworthy, L. J. 



46 i 


I ... i 

46 

9-2 

Mcllonald, Alex. 



38 ! 

i 

j 

38 

7*6 

Sherriff, F. J . 



20 1 

1 

! 

20 , 

4 0 

Neilson, Miss 

... 


100 



imi 1 

20 0 

Vivian, Miss A. 



99 , 


! 

99 ' 

19-8 

McCallnm, Miss L. 



95 



95 ! 

190 

McCallum, Miss M. E. .. 



94 

... 


94 ' 

18-8 

Eastw'ood, Mrs. E. W. ... 



94 

.. 

1 

94 ’ 

18*8 

Wasum, Miss H. 



93 

... 


93 ; 

18-6 

Link, Miss A. 



90 


! 

90 , 

18-0 

Nicholls, Miss M . 


... 

m 

i 


90 : 

18-0 

Coutts, Miss 0. 



90 

... 1 

... 1 

90 ! 

18-0 


WARHACKNABEAL. 


Stiuieiit’a Name. 

Leo. 

Kuckluck. 

1 llawkiriH. 

Haile. 

Kon>on. 

Total. 

l*ereeat- 
afi:e of 
Maximum. 

Bartram, R. ... 


90 

56 

89 

100 

80 

421 

84*2 

Bennett, J. 


60 

73 

89 

95 

70 

387 

77’4 

Bryant, G. 


65 

82 

100 

70 

55 

372 

74*4 

Sherriff, H. A. 


28 

76 

98 

80 


282 

56-4 

Harris, W. E.... 


25 

38 

70 

65 

45 

243 

48-6 

Oarke, W. J. ... 


32 

56 

30 

62 

30 

210 

42 0 

Heath, J. 


20 

40 

55 

60 

10 

185 

37 0 

Kelm, Max 


8 

35 

40 

51 

35 

168 

33-6 

Robinson, D. S. 


5 

37 

30 

55 

30 

157 

31*4 

Oouzner, A. T. 


15 

10 

45 

50 

25 

145 

29 0 

Hayter, F. 




50 

75 

1 • • 

125 

25 0 

Gildea, G. 




55 

66 


121 

24-2 

Abbott, W. ... 




50 

62 

i *’/. 

112 

224 

Nottle, R. F. ... 




50 

60 

1 

no 

220 

McLean, L., jun. 




40 

60 i 

i 

100 

20*0 

McLean, H. ... 




40 

55 ! 

1 

95 

19*0 

McIntyre, F. ... 




35 

55 


90 

180 

Hewitt, E. 




35 

50 


85 

170 

Kinghorn, F. R. 




40 

30 


70 

140 

King, E. H. ... 




15 

40 


55 

11-0 

Aitkin, C. E. ... 




i 30 

20 


50 

10‘0 

Koske, F. 




1 15 



15 

3*0 

Gook, Mrs. R. ... 

1 

... 


35 

10 

1 

45 

i 

90 


12192 . 
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Htnient's Name. 

Rudduck. 

Hawkim. 

Haile. 

Kenyon. 

Adrock. 

Total. 

Percent- 
afco of 
Maximum. 

Poarse, W. N. 

80 

80 

75 

80 

90 

405 

81*0 

Moore, W. T. 

7« 

85 

85 

65 

85 

396 

79-2 

Poarse, E. K. ... 

m 

60 

62 

85 

90 

347 

69-4 

Tyson, A. 

74 

65 

OS 


93 

330 

660 

Ijeslie, J. M. ... 


65 

55 

SO 

75 

330 

66 0 

Hepworth, W. 

30 

59 

80 

30 

85 

284 

56-8 

Harris, E. A. ... 

90 

... 


70 

60 

220 

440 

Morgan, E. ... 

... 

45 

9i» 



135 ! 

270 

Moore. E. F. ... 

... 

59 

67 

... 


126 

25-2 

Adams, S. J. ... 

... 

65 

57 

... 

... 

122 1 

! 

24-4 

1 


MURCHISON. 


Studeni'e Name. 

lioe. 

Rudduck. 

1 

Uawkiii«(. 1 

Haile. 

Hoyii, 

Total. 

: Percent- 
a^e of 
Ma\imum 

On', J. A. 


85 

63 

no 

55 

75 

33S 

1 (;7*6 

Brisliune, VV. B. 


45 

56 

95 

97 

15 

308 

61'6 

Blaikie, C. S. ... 


35 

m 

66 

73 

45 

279 

! 55*8 

Welfare, ii. W. 


50 

45 

75 , 

85 

15 

270 

54*0 

Tobe, C. 


88 

53 

25 ' 

70 

30 

266 

; 53*2 

Orr, Wm. R. ... 


63 

50 

40 : 

95 

15 

263 

' 52*6 

Brown, R. . . 


50 

70 

30 

45 

5 

209 

41*8 

Oregory, IT. ... 


30 

65 


95 


2(M) 

40*0 

Har|x?r, A. 


45 

82 


... 

55 

182 

36*4 

Porter, Wm. ... 


51 

:io 



10 

1 91 

1 18*2 

Murray, tJ. P. 


... 


"30 , 

40 


1 70 

14*0 

Tveadv, T. F. ... 




30 

40 


70 

14 0 

Clark, J. P. ... 


.. 


25 1 

40 ! 

1 

65 

13 0 


NUMURKAH. 


Ktudeiil’n Niuiie. 

Lee. 

Rudduck. 

Hawkins. 

Haile. 

Archer. 

Ki‘n>oii. 

Total. 

I'erceiit- 
a) 4 :e of 
MaNininin. 

Mo.ss, H. ♦!. 

25 

86 

40 

48 

98 

57 

354 

59*0 

Chapman, U. 

45 

50 

60 

35 

97 

55 

342 

57*0 

MeDowell, R. M. ... 

73 

46 

70 


90 

60 

339 

5(i *5 

Hiek, 1). P. 

25 

86 

55 

25 

97 

50 

338 

56*3 

Rowe, W. 

12 

70 

.35 

40 

94 

ST) 

286 

47*6 

Moss, F. <}. 

40 

65 

10 

45 

92 

20 

272 

45*3 

Mortimer, ,1. 

40 

55 

5 

35 

94 

30 

259 

43 1 

Fairless, W. S. ... 

20 

62 

25 

30 

94 

25 

256 

42*6 

(Iraham, A. 

30 

58 

.30 

48 

75 1 

10 

251 

41*8 

Armsti'ong, "W. ... 

33 

... 


50 

96 i 

50 

229 

381 

Harvie, W. C. ... 


60 

55 


94 


209 

34*8 

Sullivan, H. 

60 

40 

55 




190 

31-6 

Armstrong, R. 


:t5 

30 

30 

90 


185 

30*8 

Bourchier, M. 

16 

10 


35 

86 

*25 

166 

27*6 

Oordon, R. C. 


68 

85 




153 

25*5 

Morris, F, 


66 

35 

... 



101 

16*8 

Armstrong, A. £.... 


53 

15 

30 



98 

16*3 

Bennett, C. A. 

... 

««• 

• «« 


97 


97 

161 

Hick, C. D. 



— - 

... 

94 


94 

15-6 
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NU MURK AH— cAnUinned, 


Student’H Nome. 

Lee. 

Rudduek. 

Bawkinn. 

Halle. 

Archer. 

Kenyon. 

Total. 

Percent- 
age of 
Maximum. 

Knox, J.... 


55 

35 




90 

150 

Bourchier, C. 





m 


89 

14*8 

Tliomson, T. 


55 

30 




85 

14*1 

Moss, Wm. ... 1 ... 

•. . 


i 

80 


80 

13*3 

Hick, S.j ... 

• • • 



70 


70 

11*6 

Sullivan, J. .. 1 ... 

bo 



... 


60 

10*0 

Bunnell, C. A. ... j ... 

5;i 



... 


53 

8-8 

McDonald, B.1 ... 

i 



*50 

j 

... 


50 

1 

8*3 


NAGAMBIE. 


Stiident’M Name. 

i.ee. 

Ruddut'k. 

Hawkins. 

Haile. 

Archer. 

Kenyon. 

Total. 

JVrcent- 
ajjfe of 
Maximum. 

Furlong, J. 

80 

60 

35 

85 

93 

60 

413 

68*8 

Donovan, T. 

60 

42 

50 

82 

94 


.323 

54*6 

Wilson, J. W. ... 

42 

55 

36 

50 

88 

.50 

321 


Baud, W. C. 

40 

74 

50 

50 

82 

45 

296 

49*3 

Baud, H. C. 

.) 

.50 

50 

70 

93 

25 

293 

48*8 

Wilson, W. H. . 

45 

58 

36 

50 

70 

30 

289 

48*1 

Adams, J. 

26 

68 

35 

55 

82 


266 

44*3 

T wed die, R. 

38 

52 

20 

50 

70 

30 

260 

43*3 

Baud, H. B. 

40 

40 

40 

70 

85 

62 

252 

420 

McKinley, B. »T. ... 

40 

50 

20 

55 

80 

45 

; 245 

40*8 

Orpwood, T. 

20 

5 

50 

45 

70 

40 

: 230 

38*3 

Smith, (1. 

45 1 

80 

... 


82 

... 

1 207 

i 34*5 

Boddej*, A. 

60 i 

38 

30 

62 

... 

... 

190 

! 31 *6 

Adams, W. 

10 1 

20 

6 

55 

85 

10 j 

186 

I 31*0 

Furlong, F. 

45 1 

30 



91 

... 

166 

27*6 

Kyan, E. J. 



40 

*50 

... 

... 

90 

15*1 

Dolftlun, 0 . 



90 

... 



90 

15 1 

Muller, d. 




75 



75 1 

! 12*5 

Hudson, A. d. 



*20 

50 

... 

... 

, 70 1 

11*6 

Dwyer, M. D. 



6 

40 

... 


46 ! 

i i 

1 7*6 

i 


DUNOIaLY. 


•Sfudeiit's Name. 

Lee. 

Uudduck. 

llawldns. 

Adeewk. 

Andier. 

Kenyon. 

Total. 

Pereeiit- 
ajre of 
Maximum. 

Forbes, J. 

77 

73 

90 

80 

92 

60 

474 

790 

McPherson, W. ... 

80 

73 

70 

75 

91 

75 

464 

77*3 

Howard, J. 

65 

65 

42 

75 

94 

78 

419 

69*8 

Nixon, F. D. 

64 

42 

70 

75 

89 

50 

390 

65 0 

Howard, C. W. ... 

81 

54 

50 

75 

91 

• « • 

:i5i 

58*5 

Costello, P., jun. .. i 

60 

55 

60 

60 

92 

10 

337 

56*1 

Dam, H. H. 

58 


45 


95 


333 

55 *5 

Lummis, d. 

70 



65 

83 


333 

55 *5 

Melton, J. 

50 


40 

50 

91 


326 

54 3 

Freemantle, das. ... 
Freemantle, d, (Mt. 

54 


40 

35 

82 

35 

296 

49*3 

Hooghly) 

Freemantle, J. (Bet 

70 


55 

— 

95 

... 

240 

40 0 

Bet) ... 

25 


... 

... 

... 

... 

45 

7*5 


B 2 
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BALLARAT. 


Student’s Name. 

Lee. ! RuddiK'Ic. 

1 

Hawkins. 

Ilailc. 

Archer. 

Kenyon. 

Total. 

Percent- 

nffeof 

Maximum. 

Kerry, C.H. 

40 ! m 

90 

40 

95 

73 

409 

68*1 

Adeney, J. H. 

50 80 

85 

50 

85 

53 

403 

67-1 

Adeney, K. M. 

48 70 

45 

55 

90 

60 

368 

61*3 

HobinKon, .1. B. ... 

m I ... 

90 


84 

... 

210 

35*0 

O’Hara, J. 

33 

; 

... 

10 

30 

70 

143 

23*8 

_ 

t 

_ . , 

. _ _ _ 

_ _ 

__ 

- _ 

_ _ 


Prize Winners. 

The honour of winning the goldl medal offered by the Australian Natives 
Association lor the student gaining the best aggregate of marks in all 
subjects, belongs to Nhill. Mr. H. A. Dahlenberg, a young farmer of that 
district, secured an aggregate of 530 marks out of a possible 600 , or 88.3 
per cent, of the maximum possible. A scrutiny of the points awarded at 
each centre will show that there were many excellent papers, and the 
winner had no easy task to carry off the prize from 252 competitors. It is 
worthy of remark that Mr. Dahlenberg was a student at the Nhill class 
in 1904 , on which occasion he did not go up for examination. It is most 
gratifying to find a young farmer, already having a sound practical know¬ 
ledge of agricultural methods, recognising the advantages of edtication in 
the more technical side of his occupation, and there is every reason to 
believe that the instruction so gained will not be lost to the district in 
which he resides. 

The members of the Corio Shire Council subscribed the sum of ^^ 25 , to 
be applied to the encouragement of agricultural education in the Geelong 
district. It has been decided to allot jQs to form the nucleus of a 
library of books on agricultural subjects for the Students’ Association, and' 
the balance will be awarded as a scholarship in the Agricultural High 
School, which it is proposed to establish shortly in Geelong. 

Prizes of medals, trophies, l)Ooks, or cash, were donated by leading 
residents of the Nhill, Geelong, Stawell, Kaniva, Donald, Murchison, and 
Nagambie districts. The prizes have been awarded on the basis that no 
student could win more than one prize for individual subjects but was 
eligible to compete for the “ best aggregate,” where offered, as well. The 
following are the awards of prizes; — 

Nhill. 

Several prizes were offered for individual subjects, and for attendance, 
the allotment of which was left in the hands of the Nhill Agricultural and 
Pastoral Society. 


Geelong. 

Agricultural Subjects.—ist, J. Farrer, 10s.; 2nd, H. L. Stewart, 5s. 

Veterinary Science.—1st, F. Grace, los. ; 2nd, A. J Fargie, 5s. 

Surveying, &c.—1st, A. J. Fargie, los.; 2nd, H. L. Stewart, G. Anderson, 5s. 
Dairying.—ist, H. L Stewart, F. Grace, J, F. Farrer, 15s. 

Poultry.—ist, H. L.' Stewart, J. F. Farrer, A. J. Fargie, F. Grace, O. E. 
Crossley, F. D. Ritchie, 15s 

Wool Sorting.—ist, G. Anderson, los. 5 2nd, J. F. Farrer, 5s. 
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Stawell. 

Agricultural Subjects.—ist, J. A. McMurtrie, los.; 2nd, A. Vance, 5s. 

Veterinary Science.—1st, A. M. Reading, los.; 2nd, W. A, Whitehead, 5s. 

Wool Classing.—ist, J. C. Hutchings, 10s.; 2nd, W. A. Kilpatrick, 5s. 

Poultry.—xst, Mrs. Cato, los^; 2nd, Mrs. Grieve, Miss Cook, 5s. 

Prize for Pest Aggregate, ’given by the Stawell Agricultural and Pastoral 
Society.—J. A. McMurtrie, £ 3 . 2s. 


• Kaniva. 

Agricultural Subjects.— 1 st, L. C. McCallum, 7 s. 6 d.; 2 nd, C. Sanders, 2 s. 6 d^ 
Veterinary Science.—ist, A. Schmidt, 7 s. 6 d.; 2 nd, F. Goodwin, 2 s. 6 d. 

Wool Classing—ist, E. G. Rowe, gold medal; 2 nd, A. E. Sanders, 10 s. 6 d. 

Poultry (open to ladies only)_ist. Miss L. Neilson, gold medal. 

Poultry (open to all students).—ist. Miss Neilson, 7 s. 6 d. ; 2 nd, Miss A. 
Vivian, 2 s. 6 d. 

Highest Number of Points for Kaniva Class.—ist, E. G. Rowe and L. C. 
McCallum equal, is. 

Donald. 

Highest Number of Points at the Donald Class.—W. N. Pearse, is. 

Murchi.son. 

Agricultural Subjects.—C. Tobe, los. 6 d. 

Veterinary Science.—^A. Harper, los. 6 d. 

Wool Classing.— W. G. Brisbane, los. 6 d. 

Poultry.—G. W. Welfare, los. 6 d 
Agricultural Surveying.—C. S. Blaikie, los. 6 d. 

Highest Number of Points at the Murchison Class.—J. A. Orr, 10 s. 6 d. 

Nagambie, 

Highest Number of Points for the Nagambie Class.—^J. Furlong, gold medal. 
Highe.st Number of Points Combined with Best Attendance.— T, Donovan, J. W. 
Wilson, medal. 


Reports by the Lecturers. 

Mr. F. E. Lee.—I have bec'n miw'h impre.ssecl by the genuine desire 
of the students at all centres, to ac^juire full information on the subjects 
dealt with by me. The functions of artificial fertilizers, their valuation, 
and the results of the experimental work throughout the State appearedi to 
evoke a live interest everywhere. I remarked that there is still a noticeable 
want of knowledge in the estimation of the value of the various fertilizers 
on the Victorian market. The fact that the list of unit values is published 
annually in Journal, brought forth a number of subscribers to that pub¬ 
lication. I have every reason to he satisfied with the general work of the 
classes, and can only regret that other dlities precluded a more lengthy visit 
to each centre.’* 

Mr. H. S. Rudduck, G.M.V.C.—“The results of the work of each 
class are satisfactory. I think that evening lantern lectures are a valuable 
aid to my work. All the practical work was splendidly attended, and 
consideralde interest was displayed in the work of my colleague, Mr. Ken- 
neally, at his farriery demonstrations.” 

Mr. A. S. Kenyon, C.E,—“Toexpect students to grasp such a subject 
as agricultural surveying, and the principles of water conservation in a 
few brief hours, is optimistic in a high degree. It necessitates a considerable 
addition to the average student’s vocabulary, and calls for mental processes 
of an unfamiliar nature. Still, with all these drawbacks, many of the 
papers evince a distinct understanding of the questions, while almost all 
show that only a little more time was needed to obtain a better grip of the 
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subject. It is e\’ident, from the answers to questions on water conserva¬ 
tion, that the subject, being more familiar, was clearly understood. After 
lecturing at seven centres, and after contact with a large number of students, 

I am convinced much more time should be devoted to the classes, lx>th in 
extension of time allowed for each subject and in the enlargement of the 
subjects themselves. Continuation work should not be forgotten, and the 
formation of agricultural students’ associations should assist to this end.” 

Mr. R. T. Archer.—“It is very gratifying to note, on the average, a 
decided improvement in the papers, as compared with former years, which 
shows that the students have been verj' attentive to the lectures. As at 
former classes, great interest was displayed in the use of the Balnrock milk 
tester, as a means of improving the dairy herd. f feel satisfied that this 
will result in a material increase in the average returns from dairy cows 
in Victoria.” 

Mr. H. V. Hawkins.—“ I'he examinati(>n papers generally are an im¬ 
provement on former years. Tl is worthy of remark that my subject 
brought forth some excellent pajiers by ladies. The nunilxir of junior 
students attending the cla.s.ses this year will probably be the means of 
turning the thoughts of many seriously to the profits of the poultry 
industry. ’ ’ 

Mr. G. H. Adcock, F.L.S.—“1 was greatly pleased by the intelligent 
appreciation of the lectures of lx)th centres wliere I lei'tured. The ex¬ 
amination papers show that the students got a “grip” of the subject- 
matter of two vast subjects, briefly outlined in two short addressees.” 

Mr. D. M. Boyd.—“ My subject is, at any time, a somewhat diflicult 
one for the layman to pick uj> rapidly, and at the classes this wais; the more 
so on ac'count of the brevifv' of the time allowcd^ for examination. The 
results would have been generally more satisfactory had a greater lengtli 
of time been allowed. On the whole, I am satisfied that my efforts were 
not in vain.” 

Mr. W. Haile.—” More time was spent this year in practical work, 
which appeared to meet with the appreciation of the students, judging by 
the stilembd attendance everywhere. The examination papers, on the 
whole, were ga>d, and from the number of letters T have received since the 
classes clost‘d, I should judge that a repetition of the yvork in many centres 
yvould meet yvith an increased response from the students.” 

Mr. E. Plumridge.—My yvork yvas limited to the Geelong class. The 
examination papers reflect credit on tiieir authors, and I am well satisfied 
yvith the practical demonstrations of the yvcK>l classing conducted by me.” 

The Future Work of the Classes. 

The whole scheme, vieyved in the light of the experience of three years, 
can fairly be said to lie a success. It meets a yvant of the younger 
generation of agriculturists, and being held at a period of the year when 
it interferes least yvith the ordinary work of the farm, it should, in the 
future, meet yvith ever greater success in the matter of attendance. I 
cannot refrain from pointing out that, yvhile the daily attendance, as a 
' whole, is thoroughly satisfactory, the individual attendance of students is 
not as regular as it should be, and to thi« reason I ascrilie, the poor per¬ 
centage of marks gained by many of the students. Certain subjects will, 
of course, appeal more to some students than others, but, nevertheless, an 
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obligation rests upon each person who enrols his name, to attend the whole 
course of lectures, and to submit himself for examination at the termina¬ 
tion of the class. 

It is possible that in the general scheme of agricultural education pro¬ 
jected by the Department, the short course classes will find a place, 
although their constitution will probably require to bxj altered to fit in 
with other arrangements. Whatever the future may bring forth, I feel 
sure that the very large numl>er of young men who have, at one time or 
another, attended these classes, will rememV>er them wdth pleasure, and 
trace some of their progress to the instruction received thereat. 

The harmonious relations existing at all centres between the lecturing 
staff and the students have played no small part in the general success 
of the work. To the local secretaries, and also to the general public at 
each centre, T am asked by colleagues to acknowledge with thanks their 
appr<^^iation of the many courtesies shown them during the term of the 
class. 

SURVEYING ON THE EARM. 

A, S, Kenyon, CJ\, 

The great majority of the ordinary operations of surveying and levelling 
are well within the powers of i)ersons of ordinary intelligence and acquire¬ 
ments, Knowledge ot the clementarv methods of arithmetic is, of course, 
re(tuired, and some practic'e in their application is advisable. Nothing more 
difficult than the extraction of Hit* s/juare root of a numher is calked for, 
though for most (|uestions simple multiplication and division will he suf¬ 
ficient. The farmer will need to add some few words to his vocabulary; 
but these will not t)c many, while all methods given will be simplified as 
far as possible consis.tent with accurac'v. A certain number of a])pliances 
and instruments will lie re(|uire{l. These, for the most part, can lx? made 
b} the fanner hinisrlf, while the others will cost hut little. Descriptions 
und directions will Ix) given they are referred to. 

Cliain Surveying. 

R.anging the Line. 

Surve\ing consists of measuring lengths of lines, ascertaining areas 
and volumes, and fixing positions of points. As. a preliminar\ to measur¬ 
ing the length of a line, it is jiccessary, as a rule, to range it out. For 
this, there are required two or three poles (Fig. j) made of wood or iron, 
quite straight, alx>ut one inch or a little more in thickness, and some s.ix 



FIG. I. 

feet in length. It is well to shoe them with iron if they are to be fre¬ 
quently used For convenience in sighting, they should be painted white 
and.black, or white and red, in alternate strips of one link in length. 
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Thus marked, they will serve as measuring rods for short distances of under 
ten links. In use, the pole must be put in vertically—that is, perfectly 
upright. This may be done witTi the eye by the use of a plumb-bob, or by 
standing with the feet close together, and with the toes touching the 
bottom of the pole, the latter being upright when it touches the nose of 
the obi^erver. Of course, stout men will find this last method somewhat 
difficult. To range the line, stand over the starting point or peg, and, 
sighting by a plumb-bob held direi:tly above the peg, direct the assistant 
to put a pole in the line required. The pole should cover the object to 
whicli the line is lieing ranged. Further poles may be put in as required, 
care being taken that all are vertical. Instead of a plumb-lx)b, a pole may 
be put in at the starting point, and the observer may sight fron. it, keeping, 
however, ^ome distance back from it. It is at times impossible to see the 
distant object from the starting point, owing to an intervening rise, or other 
cause. If there is any part from which lx>th the distant object and the 
starting fioint can be seen, a pole may be put in true line by the following 
method:—Put one pole in line as near as \ou can guess it. For this 
purj)Ose, an eas.v method is to stand with the arms extended full length, 
and sight along the tips of the fingers of each alternately, moving back¬ 
wards or forwards until apparently in the true line. After putting the 
pole in, go as far as possible with another pole, or send an assistant, and 
range it in line with either the dis^tant object or the starting point. If 
on the true line, the two poles will be in line viewed from either end (Fig. 
2). If not, let the assistant range your ix>le with the other end. This 
done, range him again into line, and repeat this until both poles are in 



line looking from cither end to the distant ol>ject or the starting point. 
Reference has been made 10 the pluml>lx)b. This need hardly be described, 
as it may be made from anything fairly heavy. It should, how^ever, be 
hung truly. This, may 1 h^ ascerfained by spanning it round on the end of 
its string. If true, it will run steadily; if not, it will wobble. 

Chaining. 

Having ranged out the line, the next operation is to chain it, that is, to 
measure the number of chains and links in its length. For this, there 
are required chain and arrows. The chain should l>e of metal, either steel 
tape or iron links. The s^teel tape is preferable, as it remains practically 
cdirrect, while the iron link chain is liable to stretch considerably. A steel 
tape chain, one-half inch in, width and 100 links in length, on a cross or 
winding frame, will cost about 25s., while an iron link one, if procurable, 
may be obtained for 7s. 6d(. or los. The metallic box tape is seldom 
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accurate enough for decent wort, it being generally too short when new, 
and too long when old; errors of 4 inches andl over chain are common. 
Arrows (Fig. 3) are made readily from No. 8 ordinary black wire, and 
should be ten in number. It is well to tie pieces of red cloth on the rings 
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of the arrows, so that they may be more easily seen. Two persons are 
needed for chaining. One, generally the more experienced, is termed the 
follower; the other is called the leader. The leader takes the ten arrows 
and one handle of the chain. Proceeding in the required direction, he 
stretches the chain along the ground as nearly in the line as possible. 
The follower, holding his handle on the ground at the s.tarting peg, directs 
the leader into the true line. When this is done, the leader puts in an 
arrow at the end of the chain, taking care to keep the chain straight and 
tightly strained. The leader must stand or crouch sideways while doing 
this, so that the follower may have an unobstructed view of the distant 
object. The leader then goes on, throwing the chain a little to one side, 
so that in drawing it along it will not touch the arrow just jmt in. The 
operation of stretching, sighting, and marking is reix^ated. The leader goes 
on again, and the follower picks up the arrow. When the leader has. put 
in his tenth arrow, that is, after measuring ten chains, the follow’er comes 
up to him, letting the chain lie u])on the ground, puts in a temporary mark, 
such as a knife or pencil, in i)lace of the arrow, and hands the whole ten 
arrows back to the leader, who should satisfy hims.elf that he has the full 
number. A note of the ten chains is made in the book, and operations 
proceed as before. If these directions are carefully attended to, there 
need never lx? any doubt as to the distance chained. The distance meai^ured 
is the number of chains noted in the l)Ook, with the number of arrows in 
the hands of the follower added, together with the numlx^r of links from 
the last arrow to the end of the line. 

Chaining on a Slope. 

In measuring lines to ascertain areas, it is, essential that all measure¬ 
ments be made on the horizontal. One or both ends of the chain will be 




FIG. 4- 

off the ground, according to the slope. Marking the end is then dMie by 
the plumb-bob (Fig. 4). All areas are given horizontally. A glance at 
the acoompanying sketch will illustrate the necessity for this. All gro>vth 
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is vertical, and so are all buildings. In the sketch, the horizontal line 
is divided into equal parts, and vertical lines drawn from them. It will 
l)e seen that, although the sloping line is longer lhan the horizontal one, 
it will only carry the same number of vertical lines, spaced similarly (Fig. 
5). Therefore, no matter what the slope is, the horizontal measurements 
gwera the number of plants which can l>e grown, as well as the number 



FIG. 5. 

of buildings, ienre-posts, &t., which can be erected. The wire required 
for fencing will, of course, l)e longer, as. it follows the contour of the 
ground. The slope must l:)e considerable before it is necessary to resort to 
the pliimb-l)ob. The following table will show this: — 

KnorinauiininK- 

* aloMjf (irouiul. 

1 in 20 ... ... .j j)er cent, too gieat. 

1 in 10 ... ... .*5 ,, ,, ,, ,, 

1 in 5 ... ... 2.0 ,, ,, „ ,, 

I in 4 ... ... 3.0 ,, ,, „ ,, 

Chaining Past Obstacles. 

In chaining a line, obstacles are sometimes, met with which prevent the 
foregoing instructions being carried out in their entirety. A simple case is 
that of a water-hole not t(X) wide to stretch the chain across, but into which 
the end of the chain would go in the ordinary course. In this cas.e, measure 
up to the edge, put in a temporary mark, for Convenience, at an even 
numlier of links, stretch the full length of the chain from the temix>rary 
mark across the obstruction, and put in an arrow at the end. Then, in¬ 
stead of running the chain out full length, stop it at tlie same linkage as 
measured up to the edge of the ol>stncle, s.tretch as usual, and put in an 
arrow at the end. The rule is, only put in arrows at the leader’s end, or 

4cHt.‘X>ll«. Scht-TOIIis. Gchs. 




FIG. 6. 

handle of the chain. When measuring distances, at any other point put in 
a temporary mark. For example, suppose the edge of the water-hole was 
at 4 chains 70 links, then the full-stretched! chain across it will give the 
next pin at 5 chains 70 links; but the next measurement starts at the 70- 
link mark on the chain; consequently there are only 30 links to the next 
arrow, which gives the correct distance of 6 chains (Fig. 6). The link 
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mark u^ed must be noted at tlie time, as the memory should never be 
trusted in surveying work. Keeping full and copious notes will save much 
trouble and annoyance. 

If the obstacle l^e too wide, or if it be impassable, such as a building 
or a haystack, set out a chain or so back from the obsitacle a perpendicular, 
that is, a line at right angles to the line being chained, then chain along 
the perpendicular a sufficient distance, generall), for convenience, in. even 
chains, to clear the obstacle. Put in an arrow. jSh>te the number of chains. 
Lay off another line at right angles to the chainage line, and close to the 
ol>stacle, and chain out the f^ame number of chains as before, putting in an 
arrow at the end. You will then have two arrows in a line parallel to the 
chainage line, and at a known number of chains from it. The parallel 
line may now l>e extended far enough to clear the obstacle, the chainage 
lieing counted from the last arrow. A |)erpen,dicular to this line is then 
set up in the opposite direction to those pn^vioiisly set iij), and the same 
number of chains^ as measured off IxTore in th<‘ first perpendicular marked 
off. The point thus found will be in the original line of chainage, and 
will l)C at a distance found by adding the chains measured in the parallel 
line to those measured up to the obstacle. The diagram (Fig. 7) will make 
the oi^eration clearer. If the obstacle cannot lie sighted through to give 
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the original direction, the parallel line must be further extended, and a 
second perpendicular .s.et up on the far side of the obstacle, the same 
number of chains marked off, and an arrow put in. The two arrows will 
l>e in the original line with the chainage given to the first. The line may 
then he ranged out and chained ahead as usual. The extra work necessary 
to get the direction beyond a lofty obstacle is shown in the d agram by 
the dotted lines. Occasionally another method will be found more suitable; 
for instance, when the obstacle is long and narrow, and there is insufficient 
room for the perpendicular method. This is the eciuilateral or ecjual-sided 
triangle method. Chain up to a suitable point, note chainage, then set up 
an equilateral triangle. This is done by putting in an arrow, say, 50 links 
further on. Hold the handles at end of ch.ainage and at the arrow, and 
take the chain by the middle-that is, the 50-link mark—strain tight, and 
put in an arrow. The result will be a triangle, having all three sides, 
equal, 50 links each in the case given, and having one side in the direction 
of the original line. Range out the side furthest from the obstacle, and 
chain along it until clear; note the number of chains, then set out another 
equilateral triangle, extend the further side the same number of chains as 
the previous, extension, and put in an arrow. The arrow will be in the 
original line, and at a chainage found by adding the number of chains of 
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the extended side to the original chainage. The diagram (Fig. 8) shows 
clearly the method. If the obstacle cannot l>e sighted through, the original 
direction may be obtained by setting out another equilateral triangle, as 



shown by dotted lines in the diagram. The base of this triangle will give 
the original direction of the line, which may be ranged from the two arrowj^ 
at the angles of the base. 


Setting Out Right Angles. 

The setting out of a line perpendicular—that is, at right angles—to 
the chainage line may be performed in several ways. The most simple 
and generally the most useful method is by what is known as the 3, 4, 5 
method. Advantage is. taken of the fact that any triangle having its sides 
in the proportion of 3, 4, and 5, has one of its "angles a right angle. To 
set up a line at right angles to a point in the chainage line by this method, 
measure off 40 links, either backwards or onwards along the chainage line. 
Put in arrows at the point from which the perpendicular is to be set off, 
and at the point 40 links from it. Have the handlesi of the chain held 
at each of the pins, and, taking the chain by the 50 and 30 link marks, 
stretch tight and put in an arrow at the intersection of the marks. (See 
Fig. 9.) To get the line at right angles to the desired point, the 30 mark 
must be taken, starting from that point. The rule is—the short line of 
the two strained lines is^ at right angles to the chainage line. Any multiple 
of the figures given may be used so long as the proportion 3, 4, 5 holds. 
For instance, 15, 20, 25, or 60, 80, 100 will give the same result. Another 
method is by the use of the equilateral triangle, the setting out of which 
has been already described. Set out such a triangle. Then swing round 
the handle of the chain until it comes in a line with the other two arrows, 
and put in an arrow. This arrow will be at right angles to the point from 
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FIG. 10. 


which the handle was swung, (See Fig. 10.) This method has the 
advantage of requiring the use of only one mark on the chain, and can in 
fact be employed without a marked chain at all. Using, for instance, 
a pair of reins, the base may be i^et out with the reins doubled, then 
opened and held at the ends of the base, and an arrow put in at the centre 
of the reins. The half-rein may be swung round as before, and the 



FIG, 12. 


perpendicular point obtained. Still another way is to measure off equal 
dist^ces on each side of the point, put in arrows, hold the ends of the 
chain at them, and, holding the centre mark, pull tight and put in an 
arrow, whidi will then be at right anglesi to the point (Fig. ii). This 
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method is also adapted for use by a rope or reins when no chain or other 
appliance is available. If much work, involving setting out perpendiculars, 
is required, a cheap instrument called the cross-staff (Fig. 12) should be 
employed. Take a piece of board about 6 inches by 6 inches; the shape 
is not a matter of consequence. Plane one side smooth, and on the smooth 
side draw two lines at right angles to one another, using a carpenter*s 
square or a set square. Make sure that the lines are exactly at 
right angles by reversing the square, and by measuring carefully the 
same distance along eacli line from its intersection, and trying if the 
points so found are at exactly equal distances, apart, as they should be. 
Having l;»een satisfied that the lines are true, nail or cleats or guides, 
and cut with a saw two grooves along the lines, about J inch deep. Make 
the grooves clean, as they are required for sighting through. The piece 
of w(xk 1 may then be nailed on a i^taff, pointed at one end, alx>ut 4 feet 
6 inches in length. The cross-staff is used to set off a perpendicular to 
the chains go line, thus: Place the instrument vertically on the line. Turn 
it round until the distant object or the starting point can be seen through 
one of the cuts, that is, the cut is exactly in line with the original chainage 
line. To make sure, sight through the cut from each end. Then the 
assistant may be directed, by sighting through the other cut, where to 
put in a pole or peg at right angles. If the instrument be properly made, 
the pole will be in the correct position if it be turned! through a quarter- 
circle, using the perpendicular cut to sight the chainage line, and the other, 



which was before u^ed to sight the chainage line, to set out the perpen¬ 
dicular. For much work, such as measuring perpendicular distances of 
points, or setting out off-sets, the eye alone may be used. Standing 
exactly on the line, stretch out the .arms at full length. Then, by 
sighting, make the hand^ point to each end of the chainage line, still 
keeping the arms fully extended. Then slowly and carefully bring the 
arms around at full length until the hands meet. A line sighted between 
the thumbs will give very approximately a perpendicular. In setting out 
right angles by the chainage methods to measure the perpendicular dis¬ 
tance of a certain jM>int, as, for instance, in measuring the areas of 
irregular paddocks, the line will not, as a rule, pass through the point. 
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It will, however, pass so close that the true distance can easily be ascer¬ 
tained. But the exact distance on the chainage line of the starting point 
of the i)erpendicular is frequently required. Suppose the i)erpendicular 
distance of the point D from the line AB is required. Fix the point C 
as nearly as can be estimated in the right position. Set out the right 
angle by any of the chainage methods already explained. Chain along 
the line so found until opposite the point D. The distance CE is the true 
perpendicular distance of D (Fig 13). Then measure the distance DE, 
and add it to, or subtract it from, as the case requires, the chainage, 
already noted, of C, thus obtaining the actual distance of the [)€rpendicular 
line passing exactly through D. 

Inaccessible Objects. 

The operations so far described cover most of the ordinary work of 
surveying with the chain. Before going on to the other branches of s.urvey 
work, some special cases presenting difficulties may be dealt with. They 
will also serve to illustrate the use of some of the methods already given, 
it may he found nec'essary to measure the distance to an object which is 
inaccessible; ijerhaps across a river or a swamp. In Fig. 14 it is rerpiired 
to measure the distance from A to B, where a river flows between them. 



Set off at A a perpendicular to the line AB, chain along the perpendicular 
for a distance roughly ecjual at a gue^ to the length of AB, making it 
for convenience an even number of chains. Put in a pole or arrow, C. 
Continue chaining to D, making the dis^tanoe on from C ectual to the 
chainage from A to C. Then at D set out another perpendicular to the 
line ACD, and chain along it to E, E being in line with B and C. The 
distance chained from D to E is equal to the distance from 
A to B, which could not be got at. The distance DE being 
exactly equal to AB depends upon CD being equal to AC. 
Should the space available be limited, CD may be made smaller. 
In that case DE will be in the same proptMtion to AB as CD is to AC y or, 
in other words, AB will equal the distance from D to E, multiplied by 
the distance from A to C, and the ifesuit divided by the length CD. 
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Thus AB = (DE x AC) -r CD. If, for instance, the distance AC be 
4 chains, and CD 2 chains, or one-half of AC, then DE will be one-haif 
of the required distance AB. The reason for making the distance approxi¬ 
mately equal to AB is to form what is known as a “well-conditioned^^ 
triangle of ABC. A “ well-conditioned ’’ triangle is one that has all its 
angles nearly equal. In such a ca^e, the intersection, or crossing of lines, 
can l)e accurately found, as, for instance, the crossing of the lines DE 
and BCE; while if they had crassed at a very flat or acute angle, the 
intersection could not, in the field, be determined within a few links. 

Should room scanty, another method involving less space may be 
emplo>’ed to find the distance of an inaccessible object. A.;ain, let AB 
(see Fig. 15) be the distance required. As before, set off a perpendicular 
at A, chain AC making it nearly equal to AB, although in this case it is 



D 


FIG. 15. 

not ^o important. Set out at line at C, perpendicular to BC; range out 
the perpendicular until it cuts the line of AB at D. It need not be 
chained. Then chain from D to A. The distance required, AB, bears 
the same proportion to AC as AC does to AD, so that AB equals the 
distance AC multiplied by itself and divided by the distance AD. Thus 
AB =: AC« -r- AD. 

The height of a tree, a stack, or other object may, when not easily 
rneasured directly, lie found asi follows:—Set up a pole, as tall a one as 
pr«!urable, truly vertical; find by sighting the point on the ground where 
the line through the tops of the object and of the pole cuts it. (See Fig. 16.) 
Then the height of the object is in the same proportion to the height of 
the pole as the distance from the object to the cutting point is to that from 
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the pole. Using the letters on the diagram, the height AB is to CD, the 
height of the pole, as AE is to CE. Thus AB = (CD X AE) -r CE. 



The |)oint A must be directiy Ixjlow B, and the line AE must be uniformly 
sloping; it need not l)e horizontal. 

General Hints. 

In all chainage work, see that the chain is straight, and well strained; 
that all poles and arrows are put in vertically and firmly; that all triangles 
are, as far as practicable, wcll-cnDinditioned; and that careful and copious, 
notes of all measurements, with sketches of lines and figures, are kept. 
Careful attention to the directions and to the above hints will protluce 
work good enough for all ordinary requirements. The practical application 
of chain surveying to the measurement of areas and quantities wdll lie given 
later. 


A^;GULAR Surveying. 

Angular surveying, that is, the measurement of the angles between 
lines, as well as of their lengths, requires the use of instruments. 
Ins,truments, unless in the hands of trained observers, are usually dan¬ 
gerous, while their use requires a considerable amount of experience and 
skill. A farmer may find at times a prismatic, or other form of compajss, 
of some service; but he will be well advised to leave all instruments 
requiring adjustment severely alone. Such survey work will be seldom 
required, and, when it is, it will be safer to call in the services of a pro¬ 
fessional man. 
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THE OKOHAllI). 

James Lang^ Harcourt. 


Owing to the late season, clierries are still plentiful in the market, 
which is a must unusual occurrence at this season of the year, as they 
are generally finished h) the first week in Jaiiuar). Accounts complain¬ 
ing of light crops of all kinds of fruit have btteii received from nearly 
all fruit districts. Jn no district has the ca>p come up to expectation. 
The hot winds have Ijeen the chief cause of the tallUie, causing the 
young fruit to drop prematurely. It is to be hoped that better prices 
will rule for fruit, and thus comjjensate the grower for the small crop 
he has for disposal. If this month should turn out to be dry, irrigation 
will have to be resorted! to where water is available. It is a mistake 
to put off irrigating the orchard till later in the season. The aim of 
the grower should Ije to ket^p the fruit growing on without a chw'k. Keep 
the ground well stirred, and free from weeds, esjxxdallv whore the ground 
has been irrigated. This prevents evajKjration and keeps the ground 
from caking. Cilnis fruits sliould lie kept well watered, as they suffer 
more than other tre<‘s from lack of moisture, StrawbcTries also will 
require attention; a gcxxl soaking of water now will induce the plants 
to bloom again, and so secure* a se(*ond crop. Kee]) the sprav going 
for codJin moth; also look over bandages to destroy any grubs that are 
harlx>uring under them. (Growers who intend shi])pi.ng a i)ortion of their 
croj> should make arrangements for cool ('hamber spac*e as early as pos¬ 
sible. The quantity available is limited, and should applications be too 
long delayed, growers may not be able to obtain sufficient for their re¬ 
quirements. It is very unfortunate, at the j)resent time, that the German 
Gov’ernment, in the new Tariff which ('omes into operation on the ist 
March, 1906, has imp(>.sed a duty of 2’s. 6d. ])ct cwt. on apjjles imported 
into Germany. This will be a great clieck on exfK)rtation to that country, 
and will cause shippers to pause Ixjfore consigning fruit there. During 
the last shipping season, 9,000 ra.ses of ap])les were shipped direct to 
Germany, and the prices reali/eMl were about on a par wdth f.ondon 
returns. The German expenses, howe\x*r, arc rather more than wliat 
obtains in shipping to l.ondon. The addifional exjienditiire, on account 
of duty, will make the charges unduly large in proportion to the prices 
realwed. This is very much to lie regretted, as, no -rlbubt. in the course 
of a few vears, a very much larger trade would lx* opened up with 
Germany ajid other Continental countries. 

It is to l)e hoyied that growers who consign their fruit to oversea 
markets will .see that fruit of a suitable size, carefully graded and packed, 
is sent. Cases of a bushel capacity should be used. The small size 
of the cases in which some growlers consign their fruit, was. the cause of 
great complaint in lA>ndifm last season. This bad practice should l>e 
stopped at once, and only cases of full bushel capacity .sent, and so 
maintain the favorable position w'hich Victorian apples have gained on 
the London market. The inside measurement of export bushel cases 
should l)ei8xr4X9 inches, and the outside measurement 20 x 15 x to 
inches. 
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ARTIFrOTAL MANURES ACT mU. 

I'he following lists, giving the results of Analyses of Manures made 
during the year 1905, are published with permission of the vendors. 
List A comprises samples taken for examination by officers of the 
Department from parcels of manures in the hands of farmers, or agents, 
or in transit. List 15 comprises the samples sent to the Government 
Laboratory for analysis by the vendors in accordance with the Act. 

\V. PERCY WILKINSON, 

Uoeenmmit AnaJyKt and Acting Chemist 
for A gricidture. 


A. —Samples taken by Officers of the Department. 
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A.—Samples taken by Okficebs of the Depaktuekt— 


— 

— - —* ■■ 



, 


1 

- . 

T 

— - 





! Nits CORN 

! riiOHriioRic 

1 Aein. 

Potash. 


Brand of Maiuirp. 

1 

Mnnitfoc'ttirer or 

! ’ 

1 

1 


_ — 


0 

SB 


i Importer. 


1 

1 


J 

V 

I 


1 


TS 

c 

C 

t 

1 

e 

i 

g 

1 




: s 

§ 

1 s 

p 

§ 

g 

0 






0 

i ^ 

0 

£ 

0 

14703 

Nitro Super. 

! Cuming, 

Smith, 

i 

j 0.74 

0.70 

! 

J 21.91 

18.49 




and Co. 




1 




14706 

Bonedust and Super. 

It 

ft 

1.58 

1.50 

,21.12 

21.00 



14506 

Florida Super. 

II 

„ 



1 21.18 

20.00 



14480 

// w ... 

11 

n 



: 19.89 

20.00 



14492 

Florida ... 

1 II 

It 

i ... 


19.10 

18.00 



14505 

Florida Su|)er. 

1 " 

If 



, 21.90 

20.00 



14515 

n n 

1 

It 

II 

1 


1 19.40 

20.00 



14523 

n It 

1 

1 It 

If 

1 .. 


22.19 

20.00 



14383 

11 n ... 

! // 

It 



20.65 

20.00 



14385 

It It 

// 

II 



20.47 

20 . <M) 



14720 

Potato Manure 

„ 

II 

0.71 

0.74 

; 20.67 

17.39 

4.27 

5.40 

14776 

II II 

// 

II 

0.61 

0.63 

’ 18.32 

17.43 

5.26 

5.00 

14778 

Leguminous Manure 

II 

II 

0.08 


i 22 00 

20.75 

7.26 

5.00 

14723 

Bone and Su|3er. ... 

11 

,t 

1.22 

1.50 22.37 

21.00 



14734 

Nitro Super. 

Florida Sutler. 

II 

If 

0.82 

0.70 

21.53 

19.37 



14727 

II 

II 



; 20.91 

20.00 



14332 

Nitro Super. 

Florida Suf)er. 

If 

ft 



1 22.00 

19.37 



14302 

It 

u 



. 20.61 

20.00 



14698 

n n 

„ 

ft 



19.63 

20.00 



14533 

Orcha rd Manure . .. 

„ 

II 

::: 


18.32 

15.63 



14702 

Boned ust... 

11 

It 

2.70 

2.50 

20.77 

21.00 



14289 

// ... ... 

n 


2.66 

2.50 

26.37 

21.00 



14344 

Wischer’s Sujior. ... 

Wischer and Co. 



19.82 

21.00 i 


14353 

;; No. 15 ... 

n 

n 



20.70 

20 . (K) 



14355 

Wi seller’s Su|icr. .. 

It 

n 


1... 

20.40 

21.00 



14380 

n ordinary 

II 

11 



21.05 

21 .(K) 



14295 

II n 

II 

ft 



21.72 

21.00 



14504 

II II 

If 

II 



21.80 

21 .(H) 



14490 

II II 

II 

If 



20.89 

21.00 



14507 

II It 

If 

If 



21.43 

21.00 



14501 

1 No. 15 ... 

' It 

It 



19.87 : 20.00 



14517 

Su})erpho8phute ... 

If 

ft 



19.00, 

20.00 



14524 

It 

11 

ft 



21.20'21.00 



14384 

Wischer’s Ordinary 

II 

tt 



20.98'21.00 



14381 

11 No. 15 ... 

•I 

» 



20.59 

20.00 



14387 

11 Ordinary 

1 , 




22.12 21.00 



14388 

No. 15 ... 

11 

It 



19.33: 

20.00 



14707 

Grass Manure 

ft 

tt 



21.18 , 18.00 

3.54 

3.00 

14735 

Wischer’s Ordinary 

II 

It 



20.02 

21.00 


14739 

II II 

n 

tt 



21.11 

21.00 



14528 

It 11 

11 

n 



21.74 

21.00 



14704 

It II 

ft 

tt 



21.34 

21.00 



14705 

No. 15 ... 

n 

ft 



21.14 

20.00 



14350 

Globe Sui)er 

J. Bell and Co. 



18.38 

18.45 



14272 

If 

II 

It 



18.94 

18.45 



14218 

n 

II 

ft 



19.22 

18.45 



14480 

Tliomas’ Phosphate 

It 

If 



15.42 

16.60 



14487 

Globe Super. 

It 

It 



18.98 

18.45 



14494 

» 

It 

tt 



18.94 

18.45 



14508 

‘II 

It 

ft 



19.32 

18.45 



14367 

Lascelles’Super. ... 

Dennys, Lascelles, 



21.49 

19.10 





Austin and Co. 










8 Jan., 1906.] Ariiiicial Manures Act IQ04. 

A.—Samples taken by Officebs of the Department— 


PlIOKPIlORIC 

Acid. 


Brand of Manure. 


Manufaot.urer or 
Importer. 


I 1 1 



LtiHcelles’ Super ... 


Dennys, Lascelles,! 
Austin and Co. { 


Federal Sujjer. 


Australian Ex¬ 
plosives and ! 
Chemical Co. 


Manure ... | 
Nitro Super. 

n n 

O^'dinary ... 

« 15 % 

„ No. 1 


n Manure ... 

rr Super. 

// No. 1 
// Manure ... 

ff ]* o t a t o 
Manure 
Nitro Super. 

Federal Su|)er, No. 1»")| 

n ft ft 

ft ft No. 1 1 

ft tt No. 15 

ft Oi’dinary ... 1 
Crown Brand Su]>er. 

// It Super, 
and Bone 

Super and Bonedust 
Boriedust 


Sut)erpho8phate 
36/38 % Super 

ft 

Bonedunt 


Uixon Bros. 


J. Cbakbill 


W. P. Shaw 
P. Ruhs 


•T. B. EllHworth 
A. E. Kleiner ... 
Kensington M’fg 
Works 

Waddell and”co. 
Feore and Co. ... 
J. R. Jraline ■■■ 
Eureka w>ne Mills 


... 1 ... i23.2il 

l.fi« ; 2.00 1 19.07 
1.07'0.98 j 15.22 
1.10. .. ! 17.50 

. . : ... I 20.48 

... ' ... i 16.05 

... ; ... ! 22.90 

. I 21.00 

. , 22.10 

0.96 1.40 I 15.64 


1.03 1 0.98 ; 


0.94 0.86 16.92 
1.50 0.86 20.77 

0.71 1.30 18.11 
4.27 3 50 21.68 
4.13 3.50 20.52 
4.80 .3.50 10.88 
3.41 .3.50 19..30 
.. I ... 18.93 

... 1 ... 18.78 

... i . . ' 19.00 
4.22 4.55 : 20.12 
4.22 4.55 I 10.35 
4.09 I 4.55 21.82 

4.12 4..55'22.30 
4.22 4.55' 20.12 

4.13 3.00 21.18 
3.92 3.24 23.23 
3.55 3.50 20.31 

3.32 3.50 18.43 
3.30 3.00 16..30 
2.83 2.43 16.80 
3.94 4.21 21.60 
! 4.40 3.00 19.35 


Guaranteed. 








B. —Supplementary List of Manures on the Melbourne Market during the 1905 Season. 


Journal of Agriculture, 


[8 Jan., 1906. 


n P‘ 
Sf 'll 

if 
■ I , s 

g» £ 'SS-B 


?w ‘?a 

>4 

ah 


.S <p tt h 

pst a § 


5 .- Ill 

a^i 
=s sss 
II«i.®"* 


aassa 


I8*£| 

S 13 3 


o$eo 


(M© 0» ^ 

eo fr- 


-!! il 


f*"* 

i. 


po 

00 © ©‘no 


««l 

' Hi 


l‘=»er 

nmi 














Supplementary List of Manures on the Melbourne Market during the 1905 Season— conUinu ^-, 


S Jan., 1906.] 


Artificial Manures Act 1904 


55 























56 Journal of Agriculture, [8 Jan., 1906. 



Flower Garden. 

The cold and generally unseasonable weather experienced during spring, 
followed by an unprecedented invasion of thrips„ provided what have pro¬ 
bably been the most unfavorable conditions ever experienced by rose growers 
in this State during the all-important spring flowering season. Practically 
roses have been a decided disappointment, particularly from an exhibitor's 
point of view. Dark coloured decorative varieties and most of the single 
kinds, have been fairly satisfactory, making a fair show in the gardens. 
Many first-class blooms, of varieties of the dark hybrid jierpetual and 
hybrid tea sections, have been grown, but a number of the most generally 
reliable kinds have not produced a single good bloom, although most pro¬ 
mising prior to the occurrence of the thrips on Noveml)er 6th. The varieties 
illustrated are (i) “Belle Siebrecht," syn. “Mrs. W. J. Grant," hybrid 
tea, rose pink in colour, and one of the l>est roses either for garden or 
exhibition; a climbing sport has been “ fixed ” and- distributed^ and is to 
be preferred to the dwarf variety; (2) “ Ards Rover," hybrid perpetual, is 
also a climbing rose, deep crimson in colour, a splendid spring blooming 
kind; and (3) " Marquise de Salisbury " hybrid tea, brilliant red:, and 
one of the best roses for massing. The blooms are simply decorative. 

Established roses should not be unduly excited during this month by 
heavy waterings in hot weather, but should be allowed to rest, in a measure, 
preparatory to the pruning and feeding for the autumn blooming. Of 
course no plant should be allowed to suffer to such an extent as to lose any 
of its foliage; and plants set out last season will need watering during dry 
hot weather. 

Early-planted dahlias will now be well advanced, and will need to be 
^^^urely tied to stakes or other supports, and be well supplied with water. 
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Where a sprinkler can be used, a thorough overhead watering during dry 
hot weather, is most beneficial. This watering should be applied in the 
evening. If the plants are kept mcast, there is not much liability to attacks 
of red spider, as this pest thrives under dry conditions. When once the 
plants are attacked, it is a very difficult matter to eradicate them. The 
Wniation of flower buds will cause the development of lateral shoots along 
the main stems. If large blooms are desired-, .remove these laterals to 
within a foot of the ground, and thin out the flower buds also. After the 
early blooms are past the sho( 3 ts that were allowed to remain on the stems 
wdll make good growth, and produce fine flowers later if the old shoots that 
have bloomed are cut awa\, and the new ones tied in their stead, and 
treated as the first. A light dressing of Peruvian guano, lightly forked 
into the soil under the mulch, will greatly assist the plants. This should 
be mixed with dry earth, very lightK scattered, and worked into the soil 
at a distance of atx)ut 18 inches from the stem. It must be remem- 
l)ered that this is the most stimulating of all animal manures, and must 
\ye used cautiously, or harm will result. Three cwt. of Peruvian guano 
is cons'dered e<|ual to 20 tons of stable manure. After applying the 
manure, a thorough watering is neressar\\ Dahlias planted late in 
December, to bloom during March and April, should be mulched alK>iit the 
end of January. If intended for exhilation, th«‘ plants should be j)inched 
and induced to produce alxnit six or eight strong shoots, which should he 
secure!\ tied to a stake as growth advances, and kept well supplied with 
water. The soil should be lightly stirred occasionally. 

Chrysanthemums, grown for exhibition, should not l^e allowed to receive 
any chock during this i>erifKl of their growth. The “ break ” or run of 
growth now being produced will provide the crown'*' buds during 
February, from which the finest l)Ic»oms develop. The character and value 
of the flowers depend altogether on these grow^ths and their condition. They 
should be securely (not figltfly) tied to stakes, and kept growing steadily. 
The Ijeds should Ix" occasionally hoed lightly, and sucker growths removed, 
and sufficient water applied during dry hot weather to keep plants from 
flagging. No feeding with li(piid manure should lx» attempted in the open 
ground at this juncture. Plants grown in jxrts require such feeding as 
soon as their roots reach the .sides of tlie pots, but it should l)e applied 
very weak at first. When Cannas have flowered, the old flower shoots 
should lx* entirely cut away. A top dressing of manure, and a thorough 
watering will .is.sist in the production of a number of new shoots that will 
bloom in late summer and autumn, when the weather is cooler and moister. 
Delphiniums .should also be cut down after flow^ering. A fresh break into 
grow'^th will occur in a few days, and a good flow’erlng wdll follow in alx>ut 
six w'eeks. 

Seeds of perennial plants may be sow^n. A position sheltered from 
rough winds should selected, and the seeds .sow’n in boxes or beds that 
can he easily shaded, if necessary, and thoroughly watered. Something 
in the way of the roller blindis, which may be seen at any nursery, is suitable 
for shading. The material may be hessian or calico. To get the best 
results, new fresh seed, and a fair amount of heat and moisture are neces¬ 
sary. January is the best time to sow seeds of pansy, Icelandl poppy, and 
other plants for blooming during the winter. 

Ground should now be prepared for the reception of spring-flowering 
bulbous plants, bulbs of which may be procured during the next three 
months. As previously advised, the soil should be well and deeply 
worked, and some well rotted manure incorporated 
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Kitchen Garden. 

The abundant rain at the beginning of last month should insure a fair 
supply of most vegetables during summer, where sufficient plants were 
raised to plant out, and advantage was taken of the favorable conditions 
for planting. Cabbage, celery, and other vegetables, once fairly estab¬ 
lished, endure a deal of heat and' drought, if the soil is regularly stirred 
and moisture conserved. 

Seeds of cabbage and cauliflower (early varieties) may be 
sown, and plantings made from former sowings, allowing fair room 
for the plants to develop. Seeds of kidney beans and early varieties ot 
peas should be sowm in drills. The soil, if d'ry, should leceive a gooo 
soaking before the seeds are sown. "Daisy ’’ is a good early variety of 
pea, a very dwarf grower, and splendid cropper. Enough seed of turnip, 
early carrot, radish, and other vegetables should be sown to meet require¬ 
ments. Tomato plants should l>e tied to stakes as they advance in growth, 
and all laterals removed from the selected sho<>t, or shoots, as they appear. 
Where heavy crops are set, abundant watering and mulching are necessary 
to assist the plants to properly mature the fruit. 

Ground should be deeply worked and well manured for the reception 
of autumn crops. Early varieties of potatoes may l>e planted. In con¬ 
nexion with potatoes, it may be interesting to note that two of the varieties 
recently introduced by the Department of Agriculture, viz., “ The Factor 
and " Up-to-Date,’* are, in England, a)nsidered to be among the six best 
flavoured varieties. “ Lang worthy,’* another variety that has been im¬ 
ported, is also included, but i« slated to be a light cropper. 


ROSES. 

C. Frenchj F.L.S,^ F.E.S.. Government Entomologist. 

Notes for Beginners. 

The most necessary of 
all conditions for rose 
growing arc position, soil, 
and shelter. I allude to 
shelter without shade, 
that is, a hedge of some 
material which does not 
imjx)verish the soil, as 
privet, pittosporum, &g., 
which will afford the 
necessary shelter without 
too much shade. Where 
it is inconvenient to 
plant hedges, shelters 
made of tea-tree will 
answer as well as most 
things. For position, choose, if possible, a site facing the north-east, 
and at once commence the very important task of forming your rosary. 


Position. 
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Soils and their Preparation. 

To use the words of the Rev. Mr. Dombrain, of rose-growing fame, 
the soil should be a rich unctuous loam, a loam which when pressed 
between the finger and thumb does not crumble, but kneads like a piece 
of putty; it must not lie clay, although approaching it closely. Here i^ 
the experience of one of our oldest and ^st growers, and, as I have 
ofttimes tested it for myself, I can vou(!h for its accuracy, and the prac¬ 
tical nature of the advice gixen. ‘‘ Tn preparing the beds, we measured 
d space 4 feet for the first trench, all subsequent trenches being of the 
same widtii; this afforded plenty of space for getting sods, manure, &c., 
in evenly. The top spit, which consisted of good old fibrous turf, was 
then wiieeled to the farther end of the lied, and kept separate on one 
side; also the next spit below, so as to be at hand for filling up the 
trench. The lK>ttom spit was taken away as useless, leaving a trench 
2 feet 6 inches deep. This was filled in the following manner:—At 
the Ixittom was placed a la\cr of \ellow' clay some inches deep, so as to 
retain moisture (the siil)-soil 1>eing gravel), and on this a layer of small 
chalk (our marl would do). Thus al)out half the sofls which constituted 
the first spit of the next trench were placed turf downward, and loosely 
broken up smaller. I’hen the first wnis were covered with cow' manure, 
and finallv filled up wclh the secfind spit of the following trench.” There 
are other w'a\s of pre[)aring land for roses, but the trenching and drain¬ 
ing must V)e insisted upon. It is a long-standing and a popular error 
that ros.e.s will not do well in .sand, and mu.st have clay. This is a 
mistake, as some of the he.st stands of roses ever s€*en in the State w'ere, 
in the early sixties, grown on a sand-hill with an ex[)o&ed south-wes.t 
aspect. I do not, of course, advocate sand for roses, but merely wish 
to show that roses will grow and thrive u\ sand, hut blooms grown on 
sand lack the sohdity and lasting qualities of those grown on heavier 
soils. 

How AND When to Plant. 

Having selected \our site and soil, vou will now have to sek*ct vour 
tirne for planting, and iijxwi this, subject there is a great diversity of 
opinion. In a normal season I prefer the end of Mav to remove and 
plant standards, and dw'arfs from Mav till October. Pot-grown plants 
of both standards and dwarfs may, of course, bc‘ planted at anv time. 
When a ganien has to made late on in the season, the pot-grown stuff 
is. a decided advantage; if careful!) planted thev will hardly feel the 
shifting. In selecting standards, choose straight green and healthy- 
looking stems, with rii*e and vigorcnis growth forming the heads of the 
plants in question. In planting a rosary, I prefer the half-standards., 
as they offer less resistanc'e to the wind, and, as a rule, do better than 
the taller plants. In sheltered spots, and to take off the squat appear¬ 
ance of a group, the full .standards may be used with advantage. In 
planting roses, see that the roots are w^ell spread out, and tixxlden firmly 
in after planting. This will Ije especially neces.sary when planting full 
standards. Staking at once is the safest'and best'plan to be adopted, 
and in exposed places a warp of hayband is a good help in pre%^enting the 
stems from being scorched by the 8.un, The question of roses grown on, 
their own roots, i.e,^ struck from cuttings and not worked, and those 
worked upon other st<Kks, has long been a much-debated question. For 
a bush garden, that is, where display alone i.s. required, and but little 
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display of symmetry is practised, I certainly prefer the great majority 
being on their own roots, as they make bigger shrubs, and are, upon the 
whole, more hardy. When suckers api>ear they are those of the parent 
plant, and have not, is the case of worked plants, to be removed. 
There are, of course, some kinds which do better when worked on a 
vigorous stock, but in so short an article as this the matter cannot be 
properly explained. 

Pruning. 

As with fruit trees, there is no royal road to pruning, as different 
varieties often require different treatment. One good rule :s., not to be 
afraid to trust an experienced hand with a pruning knife. The beginner 
would do well to take a lesson or two from some practical and well-known 
lose grower. There are some roses which will not grow unless cut hard 
back, while others do not thrive w^hen so treated. It is a common error 
that rose-growing is difficult to learn. This is not so, and, strange as it 
may appear, it is easier to grow a rose by ordinary means than to kill it, 
excessive wet and absence of drainage being the two conditions fatal to 
rose culture. 

Selection. 

This is a wide field, and must be left largely to the man of experience, 
es,pecially Australian experience, as roses which are in the first rank in 
Europe are not always so in Australia. There are a few rules tvhic'h, as 
one of the pioneer rose growers of the State, I ma\ commend to }our 
consideration. First, deal from recognised firms of nurser\men; .second, 
purchase the best stuff; and lastly, but not least, do not purchase at 
auction. These plants frequently have their lalx*ls knocked off by 
removal, and are often allowed to remain too long exposed to the sun and 
cutting winds. As to the varieties to plant, you cannot do better than 
consult the lists published from time to time by tlx* National Rose Society 
of Victoria, and other publications, issued in the State. 

Insect Enemies of the Bose. 

The rapid strides made during the past few years in the hybridization 
of the “Queen of Flowers,” and the extraordinary prevalence of insect 
attack, renders it imperative that some practical means for dealing with 
the latter should be forthcoming. P'rom a long experience I can with 
.safety deal with the matter through the columns of the Victorian Journal 
of Agriculture, I have therefore given a short account of the life-his.tory 
of the insects herein treated, with some suggestions as to the means to be 
adopted for prevention and eradication. 

Thrips. 

The eggs of the Thrips are deposited upon plants of various kinds., 
the pupa being not unlike the insect when in its perfect state. It is 
marvellous with what rapidity these tiny insects increase, a part caus,e, 
according to the te.stimonv of Dr. Howard, Chief of the Entomological 
Division of the United States Agricultural Department, being the presence 
of that singular character known as parthenogenesis. Thrips are a perfect 
terror to gardeners., especially when plants are out of doors. P'umigation 
and moisture when under glass render successful treatment easier than 
in the case of plants grown in the open. 
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When the spring buds make their appearance, keep the spray pump 
going. Use a weak nicotine mixture, also extract of quassia, pyrethrum, 
or anything else which would likely act as a deterrent. Once the thrips 
penetrate the buds, no matter how small the latter may be, the damage 
has commenced. When ro&es are badly attacked by thrips, all infested 
blooms and buds should be carefully removed and burnt, and a good 
spraying with nicotine should be at once given. If good autumn blcxMiis 
be desired, ait the roses lightly back, and as the normal summer advances 
the thrips will disappear, and there will still be a chance of fairly good 
s,ummer blooms. It is noticeable that dining the last and present seasons 
especially, the tea and hybrid tea sections have been the worst sufferers, 
cur favorites “ Maman Cochet ” and its relations having had a sorry time 
of it. The hybrid perpetuals, also some of the looser petalled kinds, as 
“Lady Battersea,” “ Liberty,“ Grus au Teplitz,” and others have, in 
most plaices at least, been practically free from attack. 

Some writers recommend the use of a board on which honey, or some 
other sticky s.ubstance, has been placed. This is held over the plants 
affected, and the plants are then shaken, when clouds of the thrips fly 
upward, and are thus captured in enormous numbers. Unfortunately, the 
thrips are by no means confined to the rose, as thev will tackle most plants, 
and are very destructive to early blocmiing api>les, rasr>l)erTies, &c. This 
tiny insea is also one of the very worst pests of the azalea grower. There 
are a large numlier of species, which are generally distributed throughout 
the habitable regions .of the globe. When mulching, roses especially, use 
the best rotted manure, and not fresh staWe dung. 

Rose Aphis (Siphonophora Ros^). 

These are small green or reddish plant lice living on the stems and 
\oung leaves of the rose, which they puncture with their beaks, and extract 
the sap, thereby causing the leaves to shrivel, turn black, and finally injure 
tiie young buds of the plant. The wingless insects are mostly green in 
colour, but sometimes reddi.sh. The winged* lice are green, the head and 
thorax brown or black, the abdomen marked with black or brown. We all 
know of this troublesome pest of the rose-grower, and have, doubtless, had 
many a fight with it. There is but one practical way of dealing with the 
rose aphis, and that is to keep working away with your spray pump, never 
resting so long as any traces of the insects are visible. As to the remedies 
to be used, I wish to state that I am simply giving you the results of my 
t wn observations, so that I do not wish to discredit, or in any way belittle, 
what others have done, and are doing, towards the suppression of tlie aphis 
in question. Immediately after pruning, spray with a weak (i in 15 or 
2c) kerosene emulsion. Later, w 4 en the buds are showing signs of break* 
ing, again spray with a weak decoction of quassia chips. This renders, 
for a time, at least, the bark distasteful to the aphids about to puncture. 
When the shoots are liecoming firm spray with either soaperine, nicotine. 
Garrick’s, emulsioni, or Girhurst compound (I prefer the emulsions and 
nicotine, which do not require washing off with water.) The price of success 
is constant vigilance, but it must be tome carefully in mind that the young 
foliage of all roses is most tender, and easily injured bv strong applications, 
which, owing to the rapid increase of the insects in questiewn. must, after alL 
be applied to the plants several times. Aphids are great disfigurers of ihe 
rose, and should be tackled by all lovers of our favorite flower. 

{The tofwttmon of ihie wrtich wiU appear in the February ITumier of the Journal.) 
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MODERN BEE FARMING. 


R. BcuhnCy President Victorian Apiarists* Association. 


PART IV.—THE BEES. 

There are seNcral ways of stocking an apii^ry with bees. Which of 
these is adopteci must depend u|x>n the means of the intending apiarist, 
the degree of knowledge he yx>ssesses, and the circumstances of locality 
and season. 



A SWARM OF ITALIAN BEES. 


The easiest but most expensive way. is to buv established colonies in 
^ves of the pattern one intends to adopt. There are manv badly kept 
hii^ all wer the country, and it is usually such that are for sale. 

frames may be factory made, the combs; are often 
badly bmlt, joined together, or largely composed of dreme cmnb. There 
IS alM the risk of disease in the combs. It is therefore best to obtain 
estabhshed colonies from some one who makes the sale of beesi part of 
his busmess. The price for a colony of bees hi a two-story hive, with 
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drawn or partly-drawn- combs, ranges from £^2 upwards, according to 
strength of the colony, time of year, and the law of supply and demand. 
Another way of smarting is to buy three-frame nuclei, that is, three frames 
of comb, b^s—queen and some sitores—from a supply dealer or apiarist. 
The bees and frames are on arrival transferred to a single-story hive, 
combs, or frames with foundation, added to fill the box. The transit 
nucleus-box is usually returned to the supplier. These nuclei, if obtained 
in October or November, will, under favorable cx)nditions of season, 
rapidly work up into good colonies. The price, governed by the same 
circumstances as in the case of colonies, is from los. upwards. 

Bees may alsp^be bought in common box hives and transferred to 
frame hives. There is in this, however, even greater risk of introducing 
foul brood than in the case of neglected frame hives. Years ago it was 
a common practice to transfer not only the bees, but also the larger amount 
of comb, with brood and stores. This was acegmplished by cutting the 
s.traighter combs to fit into frames, temfx>rarily securing them in position 
by means of string or small sticks^, and giving them back to the bees in 
their new hive. It is at best a laborious and unsatisfactory work, and 
the resulting romb.s are not what are expected in a frame hive. Owing 
to the additional drawback of also occasionally transferring disiease to 
the new hive, the practice has been largely abandoned in favour of 
another method, which transfers all the Ijees to the new hive, even those 
still in the larvae stage, without transferring combs and carrying infec¬ 
tion. 

The method i.s easiest during the s.warming sea.son, but may with 
certain modification be carried out at any favorable time during bee 
activity. Having purchased a numl)er of liox hives^, say, 20. in spring, 
place them on the exact spots, where >ou wish your frame hives to stand 
later on. At the l>eginning of the swarming season, we will assume tha.t 
TO of the 20 are .strong, that 5 are medium, and 5 weak. We will name 
them A, B, and C respectively. If one of the A swarms, secure 
the swarm in a common box, as much like the one the swarm came from 
as ]K>ssible. Wlien the swarm has calmed down somewhat (in half-an- 
hour to an hour), take* ilic^ Ik)x it came from away, and stand it close 
alongside one of the C hivesi. Tlien bring the l)Ox with the swarm back 
to the j)lace fonuerly oc’CU])ied by its old home, facing in the s^ame 
direction. During the day any field bees which remained in the box 
when the sw^arm issued, or were away foraging, will fty to their old 
locality, and thus join the sAvarm. Alioiit sunset on the following day 
the new bar-frame hive is put in place of the box hive; the swarm is 
dumped out on to a cloth or bag spread out in front of the entrance, and 
the l)ees. allowed to run in. Provide plenty of ingress by raising the 
hive somewhat off the stand in front. 

In the parent lx>x from which the swarm issued, and which stands 
now alongside one of the C hives, all the worker bet^s will have hatched 
out 21 days after the swarm left. A young queen will l^egin to lay in 
from t6 to 20 days. Therefore, on the 22nd day. if the I)ees are drummed 
up into an empty box in the usual way as^ when box-hives are robbed, 
there will be nothing in the brood combs but eggs, some x^ry young 
larvae, and possibly a little unhatched drone brood. The combs may 
then be boiled down for wax, and the bees started in a frame hive. The 
C hive close alongside is drummed up at the same time and put into a 
frame hive. The box, with combs of brood, is carried away and put on 
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top of oiae of the B hives; through the top of which some i-in. holes 
have beeu bored with a centre-bit to allow the bees to come up and takSr 
care, of the brood. If pieces of queen-excluding zinc are placed over 
the holes, the queen- is kept below, and in 21 days the bees may be 
dttimmed out of both boxes, put on frames, the top box combs boiled 
down, and the lower box, with the brood, carried away and put on 1x>p 
of a B or C hive. This may be repeated till there is but one box hive 
left, which, if it does not swarm, has to be treated as in robbing box 
hivesi. 

We must here refer to the parent stock of the first swarm, and the 
C hive it was placed alongside of, each of which is now in frames and 
close alongside each other. A few days after it is transferred the C 
hive should be looked through for the queen, which is to be destroyed. 
At dusk the same, or the following day, both hives are shifted aside. 
One hive is placed exactly on the centre line where the two stood,, and in 
it are placed the combs and bees from both, alternating them and blowing 
smoke between all the time. The remaining hive body is put on top as 
a second sfory, if re<iuired. We have now a normal colony, with a good 
young queen. 

In seasons when there is not enough swarming, or after the sw^arming 
season, one-half of the lx>x hives to be transferred may be drummed out 
and put in frame hives at once. Put the lK>xes of brood on the remaining 
ones. In three weeks this may be repeated. It should, however, be 
borne in mind that transferring should not be done unless the weather is 
warm, and there is a fair income of honey; alsp that a v'eak colony can¬ 
not take care of the brood from a strong one, but a weak one may manage 
ihe brood of a medium, and a medium that from a strong one. This 
holds good also in regard to bees in frames; any strengthening of the 
weaker colonies by means of combs of brood from the stronger should 
be done gradually, otherwise much of the brood transferred will be 
washed, although this will only be noticed by a careful observer. 

There is yet another way of obtaining bees, namely, by live weight— 
that is, purchasing the bees at so much a pound, 2s. 6d. a pound being 
about an average price in spring. A swarm of black bees will weigh 
from 3 to 6 pounds. Swarms of hybrids and Italian are often much 
larger, up to 12 iKwinds being known. The swarm in the accompanying 
illustration, after being hived, was, weighed, and gave a net weight of 
bees of loj pounds. If swarms are sent any distance there is ('onsider- 
able risk of loss from overheating, unless the transit boxes are of sufficient 
size and properly constructed. For a 4-pound swarm tlie box should be 
about the size of a kerosene case, with a frame of lin. by Jin. wood, 
covered on the inside with fine wire screen at each end in place of the end 
boards of the case, so that no matter in what position the box stands 
.there is always thorough ventilation. The projecting upper and lower 
cross-pieces, of the ends prevent close fitting up against any fiat surface 
during transit The inside of the box should be rough, as the bees can¬ 
not retain their foothold on planed boards, in case of jars and knocks in 
transit. If sent by rail mark the boxes, “Keep in the shade and well 
aired/^ On arrivad at the apiary, the toxes are beat kept in a cool, 
draughty place, and the bees run into their hives about sunset,, otherwise 
there may be much confusion and some swarming out j whereas, if released 
in the evening, the bees will have calmed down, and will bcale their new 
surroundings as they commence to fiy. 
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NHILL FARM (COMPETITIONS. 

Refort by H’. Gamble, 

The Best Farm exceeding 640 Acres. 

The points fixed b) your Societ) and submitted to me to work on aic 
as follow : — 

J*oirit8. 

(a) The best svstem of cultivation, rotation, &c., pursued 

on each farm inspected . 15 

(b) The best system of manuring the land, names of 

manures, and quantities used per acre ... .. 10 

(c) The best system of saxing stable and other manures on 

each farm ... ... ... ... ... 5* 

(d) The best and cleanest growing crop ... 10 

(e) The best siystem of fallowing and working ot fallow ... 15 

(f) The best and most profitable classes of Jive sto<'k kept 

on each farm ... ... ... ... 15 

(g) The liest implements and machiner) kejit and u.sed on 

each farm ... ... ... ... ... 20 

(ii) The condition and sxstem of fencing ... 10 

(i) The best kept kitchen garden and orchard ... ... 10 

(j) The best provision for water supplx ... 30 

(k.) Best arrangement and .system of dwelling and farm 

building ... ... ... ... ... 20 


Total ... ... ... ... ... 160 

There are six com^titors in this section, and it is only after the most 
careful and thorough investigation into all the details that I have arrived 
at the results as placed before you. I may state that 1 will be pleased to 
give my reasons to any of the competiton^ as to how points were given in 
any particular item. This is only fair, as the competition is held for the 
purpose of education and improvement in agricultural pursuits, and when a 
competitor knows the reason whv a judge lops off points in a particular 
direction he may be able to remedy the deficiency on some other occasions, 
*26, c 
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The following are the result^:— 


Maximum points 

•• 15 

10 

5 

10 

15 

15 

20 

10 

10 

30 

20 

] 6 o 

Name. 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K Total. 

Geo. Batson ... 

.. 14 

8 

4 

8 

j 2 

] 2 

t 8 

4 

10 

22 

10 

122 

W. Sanders 

.. 12 

8 

2 

6 

8 

34 

19 

5 

8 

26 

12 

T20 

J. Dufty and Sons 

12 

8 

1 

6 

If 

14 


5 

7 

22 

j 6 

#19 

0 . H. Roediger 

.. J 2 

7 

I 

4 

11 

10 

12 

5 

7 

26 

20 


Geo. Crouch 

.. M 

8 

I 

9 

10 

12 

14 

5 

4 

21 

JO 

108 

John Bond 

12 

t 

I 

5 

8 

14 

12 

5 

4 

22 

10 

TOO 


Thus it will be seen that Mr. G. Batson,^ of Hat'croft, is first with a 
tofal of 122 points; Mr. W. Sanders second with a total of 120 points; and 
Messrs. John Dufty and Sons third with 119 points. 

The closeness to which the points total indicates the extreme difficulty 
in arriving at a definite conclusion. 



JUDGING MR. BATSON^S CROP FOR WEEDS. 


The points laid down by the Society answer the purpose for which they 
were intended admirably. One small addition might be made with advan¬ 
tage; that is, points to be allowed for experimental work. With the great 
variations in the different soils it is necessary that every farmer should 
carry out experimental work on his farm according to the means at his 
hands; not only to find out the nature of his land, but also to know whiat 
plants are suitable to that particular soil. Where horses and machinery 
are available it does not entail a great deal of time and labour. Then, 
again, on most of the large farms the farmers’ sons do the work, and 
experimental work is not only interesting, but has a good educational 
influence on lads who will naturally follow in the footsteps of their 
fathers, and although many farmers have succeeded and b^me pros¬ 
perous, they feel that had experimental work been carried out by them, 
many losses sustained would have been averted. 
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It may be of interest to make a few notes on two or three of the highest 
points obtained in each item. 

(a) the best system of cultivation, rotation, etc., pursued on 

EACH FARM INSPECTED. 

The paints in this item run out very evenly, as the farms visited have 
all adopted an up-to-date system of cultivation and rotation, viz.—fallow¬ 
ing the land deeply and well, pulverizing the soil during the spring and 
early summer to kill all weeds, &c., and also to conserve moisture for the 
coming crop. The rotation is carried out by growing a wheat crop, fol¬ 
lowed by oats, then grazing for two or three years. I find Mr. Batson 
has worked in barley and rape aj% rotations, and has also sown Italian 
rye grass 00 several wheat fields to provide a variety of feed for sheep 
amongst the stubble, and an early green bite after the first autumn rains. 
Mr. Crouch works his rotation much the same as above, and gives special 
attention to his fallow, which was. in perfect condition; his crops also show 
the effect of good cultiviation. These two competitors have received the 
highest number of points in (a). 

(b) THE BEST SYSTEM OF MANURING THE LAND, NAMES OF MANURES, AND 
QUANTITIES USED PER ACRE. 

The points obtained are evenly distributed, as the general method is 
to apply phosphate manures by means of the drill at rates varying from 
40 lbs. to 56 lbs. per acre. On one farm I noticed a strip that was left 
unmanured the width of a drill and a few chains long, and the effect was 
remarkable, a difference of two or three bags, per acre. The application 
of stable manure to the poor and sick patdi« of land has proved very 
beneficial, and should be generally adopted on all farms in the Wimmera, 
as it is these patches of hungry land that reduce the average yield of a 
paddock, and again these patches appear to facilitate the growth of weeds, 
such as the white everlasting. It was very interesting to know that fairm- 
yard manure when pn>f)erly applied hjas a good effect, as the experience *n 
some of the dry districts was tliat farm-yard manure left no manurial effect 
on the yield. From information gathered the best results are obtained from 
applying the manure directly before fallowing and ploughing it under. 

(c) THE BEST SYSTEM OF SAVING STABLE AND OTHER MANURE ON EACH 

FARM. 

In all cases but one the manure was simply carted from the stable and 
tip^d into a heap to be scattered about by the fowls,, wind, &c. Some 
of it is saved certainly, but it is not done systematically. Mr. Batson here 
stood out alone as being the only one who attempted to save his manure, 
so that the full advantage of manurial effects was given to the land on 
which it is applied. A glance at the neatly trimmed, squarely built, heap 
of well-rotted manure showed at once that the owner placed a high value 
on the refuse of the farm. In hot dry climates, such as the Wimmera, the 
pit system of saving manure is preferred. This can be made cheaply, 
and would repay well the outlay by saving extra waste, and also assisting 
the decomposition by retaining the moisture throughout the summer. 

c 2 
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(d) the best and cleanest growing crop. 

The crops on the whole were good, the fallow paddocks showing out 
distinctly against those ploughed in on ^tubble, again demonstrating that 
fallowing, combined with the drill and phosphatic manuring, is the only 
sure way to obtain a good clean crop. In spite of the careful cultivation, 
eating down with sheep, &c., a sprinkling of wild oats can be seen nearly 
everywhere. These may have their advantages providing a farmer can 
keep them sufficiently under control to grow a fairly clean crop for two 
succeeding years; for with the advanced methods of combining sheep and 
wheat growing, the farmer must keep in view the provision of feed for 
his sheep, and as wild oats thrive naturally on the dark lands of the 
Wimmera, where the natural grasses do not adapt themselves very readily 



MR. G. crouch's 180-ACRE PADDdCK OF WHEAT. 


after cultivation, the farmer is forced to admit that good provender is 
provided where it otherwise would be almost bare of vegetatioa In wheat 
crops Mr. Dufty has carried out an experiment worthy of notice on a 
160-acre paddock. TheMand is of a sandy loam nature, and has grown 
a crop of wheat for six successive years—each year the returns were good. 
This season a crop of wheat will give a return of about ij tons jier acre 
of good clean wffieaten hay. ^ I merely mention the above as an experiment, 
but would not approve of tHe system of continuous cropping, as it exhausts 
the land to such an extent that it takes years to recover again. Mr. Crouch 
gains highest points in this item, his crops right through were good. A 
small lot of Calcutta oats had a fine appearance, the t irs being long and 
heavy. More attention might be given to this oat on account of the 
feeding value of the straw, which is sweet and greatly relii^hed by stock, 
and would serve well as a stand-by in years of drought. Mr. Batson's 
loo-acre paddock of Algerian oats was the best I saw in my travels; his 
wheat and barley also looked well. 

(e) the best system of fallowing and WORKING OF FALLOW. 

This is. rather a difficult one to determine on points, as the farms extend 
over an area of about 50 miles of country, the land varies considerably, 
and what would be considered a good ploughing in one is the reverse in 
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another. In one district 6 inches deep may be turned over with advantage, 
while in another district 4J inches is deep enough on account of the raw 
crude clay underneath. Then again mallee land does not require the after 
working that the heavy black land gets with success. The great object 
is. to conserve moisture, and with a fine tilth on the surface a greater 
amount of moisture is retained. There is one particular point that all 
were* unanimous on, i,e,, ** that the fallow must not be deeply worked 
during the hot summer months, but a light surface harrowing should be 
given occasionally.” I may state that on all the farms visited the fallow 
land was in gfx>d condition, showing -that the farmers are bringing to bear 
the results of past experience with great force, and I trust will keep on 
improving their metht:)ds. 

(f) the best and most profitable classes of stock kept on each 

FARM. 

I was surj)rised to find the excellence of the stock on most of the farms, 
Messrs. Dufty and Sons, and Sanders especially— the former with their 



MR. W. SANDERS’ HIGH-CLASS MERINOS. 


well-set Chdesdales, and the latter with his high-class, sheep. These 
gentlemen deserve great credit for the way in which they have brought 
their stock to the pitch of excellence, and it is a lxx>n to a district to have 
such men to provide studs for the surrounding country. Mr. Bond also has 
the nucleus of a very useful sheep for the present "day, “ Shropshires,’* 
and has raised the standard of his flock considerably by selection and 
judgment. In giving points for stock, I have considered them as a whole, 
and it is this that has. brought up the points of other competitors, although 
I admit that horses and sheep are the two main classes of stock for profit 
in the Wimmera, but to make farming a profitable industry it must be 
mixed, and to those who have laid themselves out to raise cattle, pigs, 
and poultry, I cannot help giving them due credit by the way of points. 
Poultry, though despised a good deal in the past, is making rapid 
strides as a profitable adjunct to the farm, and when a fanner with a 
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family tells me that the returns from his poultry have covered all his 
expenses at the general store it is high time attention should be given 
to this industry. " The Wimmera appears to suk the rearing of poultry, 
as those seen by me were l)oth healthy and robust. With cheaper freights 
and a letter s\stem of transporting the live stock long! distances, such as 
from Nhiil to Melbourne, I am quite sure farmers will give poultry greater 
attention. 

(g) the best implements and machinery on each farm. 

The implements, and machinery were up to date according to the 
requirements of each farm. It depends on the area cultivated as to what 
machinery is recjuired, han’esters being the latest improvement, were 
given points in preference over strippers. One machine I "would like to 
see used more extensively' is the seed gradt^r. There is no doubt that by 
giading seed', the quality of the cn>p generally is improved, the plants being 
more “ even,’^ robust, and healthy. Tt corispqiKmtly gives better returns. 



MR. SANDERS' IMPLEMENTS AND MACHINERY. 


Grading machines on the market might be improved considerably. I 
noticed the scarifier-tync harrow is being generally used in breaking down 
fallow to a fine tilth. This implement does its work well and is to be 
recommended. 

(ll) THE CONDITION AND SYSTEM OF FENCING. 

The fences^ in all cases were posts and wire in fairly good repair, 
and as the old fences l)ecome dilapidated they are replaced by new ones 
with a barb and 5-wire. This makes a good substantial fence. In giving 
pointe I took gates into consideration. A gate in good repair is an 
acquisition on a farm, it saves time, lalK>ur and often needless expense, 
especially when barb wire entanglements are hung as a trap for some 
valuable animal to be caught in, and severely lacerated. T would advise 
others to note the new gate Messrs. Dufty and Sons are adopting on their 
farm, is cheap, easily and quicklv marie, serviceable and durable. 
Good fences and good gates well hung give to a farm a good appear- 
anoe. 

(l) THE BEST KEPT KITCHEN GARDEN AND ORCHARD. 

You will notice the points vary in this considerably. In allotting pdnts 
I have taken into consideraticm—(ist) The usefulness of the whole garden 
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in providing fruit and vegetables for the family table; (2nd) the manner in 
which it is laid out, cultivated and kept; (3rd) its appearance in en¬ 
hancing the beauty of the honiestead. I have given full points to Mr. 
Batson, as he has a variety of fruits in the orchard, grapes in the vine¬ 
yard, and a good collection of the different varieties of vegetables; I 
might state that he is the only farmer in this section who has made pro¬ 
vision for a good supply during the summer months in a systematic way, 
which is important The old winter and spring bed was just about finished, 
but in another large lied, long rows of fine healthy vegetables were coming 
on for the harvest time, when they are most required, and are appreciated 
to b. greater extent when taken fresh from the garden. This garden was 
well cared for both in cultivation and pruning. In the front of the house 
flowers flourished with rree]iers climbing over and around the old home, 
with here and there trees and shrubs as shelter. 



MR. G. BATSOn\s vegetable GARDEN. 


1 would like to say a tew words in praise of Mr. Roediger’s beautiful 
flower garden and ferner\. It takes a good deal of imagination to think 
that away on the Ixirder of the “ Mallee,'" such a garden can exist, and 
had I not seen it with niv own e>es would not have lieiieved it. It is an 
oliject lesson to others what may be accomplished with water in such a 
climate, and also the jKxssihi lilies of the Wimmera should irrigation come 
a.bout. Mr. and Mrs.. Hoediger deserve the highest praise for what they 
have done, and when we have more homes of this kind, young men and 
women will lie less likeh to leave them and make for the cities.. Messrs. 
Sanders and Dufty and Sons had very fine orchards well kept with a 
variety of fruits. 

(j) THE BEST PROVISION FOR W^ATER SUPPLV. 

This in a dry climate is a ver\ important factor on a farm, and con¬ 
siderable expense has been entailed in providing sufficient w'ater, and 
having it ocmveniient for stock at all times. T was struck with the fine 
arrangements made for water supply o<n some of the farms. Large dams 
and wells have been sunk, windmills and tanks erected to convey the water 
to the farm yard, house, and garden, and everything done to lessen the 
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inoMivenience of a country with a light rainfall. Messrs. Roediger and 
Sanders have gained highest points in water supply. The former by 
sinking a well has obtained, I might say, an unlimited supply of water, 
which is raised by a windmill, and run into a series of large troughs, each 
containing 600 gallons. These troughs admit stock from each side, or 
rather from two different paddocks, Another windmill raises the water 
from a large dam for house land garden purposes. This grand supply of 
water with conveniences right at the homestead, which is situated in a 
fairly central position of the farm, gained i)oinl^ in Mr. Roediger's favour. 
The water supply of the back paddocks is from another well and a large 
dam. The drinking and house water is conserved from the roof into tanks 
with a catchment capacity of about 6,000 gallons. Mr. Sanders has a 
very extensive and a naturally g(x>d supply of water in the shape of large 
dams, situdded here and there right tliroughout his whole estate, which 
materially assists in the subdivision of slock into small lots when they do 
better. Mr. Sanders informed me the numl)er of dams on his place is 22. 
The farm yard and garden are plentifully s.upplied by a windmill, and the 
house from a cement underground tank. 

So that one dam may serve either of four paddocks, Messrs. Dufty and 
Sons have adopted the following plan:— 


dam 

Timber and 

GrotiH _ 

Paddock 

._y 

Cultivation 

3 

Cultivation 

1 

Cultivation 


T 


A handy yard is provided, fencing saved, and an outlet to water where 
required. Should either 1, 2, or 3 paddocks be under crop there is still 
an outlet to the other three paddocks. 

(k) best arrangement and system of dwelling house. 

In this Mr. Roediger stands out with full points. His magnificent 
house with an avenue of trees leading up to it, and a break-wind of sugar 
gums, planted four deep on. the west side, together with a beautiful flower 
garden, with here and there an orange and lemon tree, imbues a person 
on entering with the idea that here at least is a home where taste and 
neatness are practised. The house itself is well laid out, roomy where 
requir^, with a large kitchen and handy appliances. The outer buildings 
comprise a gfxxi cellar, store-room, Wjash-house, &c. In the farm yard are 
a good 17-stall stable and loose-box with handy feeding arrangements 
along the front of the stalls. The whole stable and chjiff-house is en¬ 
closed with a fowl-proof fence. Wool sheds, machine sheds, granary, 
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piggery, fowl-house, and men's accommodation comprised the farm yard. 
The whole plan of the homestead is compact, and yet roomy enough to 
allow work being carried out expeditiously. Messrs. Dufty and Sons, 
who came second in number of points, have also a very fine homestead, 



MR. O. H. ROEDIGER’S HOME AND GARDEN. 


well laid out for (convenience. Oi)en large sheds, .stables, and loose-boxes 
are scattered round an 0}>en yard, and strong railed fences indicate that 
h(>rse.s are bred and \ardcd up in large numbers. Tree planting as a 
break-wind is a feature of Mr. Duftj’s farm. 

Best Farm under 640 Acres and over ioo Acres. 

In this section there were onh three competitors, and the points allotted 
to ea('h are as follow;-- 


Maximum points .. 

' 15 

10 

5 

10 

15 

15 

20 

TO 

10 

30 

20 

160 

Name 

A 

B 

c 

D 

K 

F 

G 

H 

I 

T 

K Total. 

E. Hoffmann 

• 14 

6 

2 

9 

15 

12 

16 

0 

8 

26 

18 

135 

W. T. Symes .. 

■ 14 

7 

2 

9 

13 

12 

16 

6 

7 

28 

12 

126 

C. Hensleit 

• M 

8 

3 

8 

14 

10 

12 

9 

7 

20 

10 

TT5 


It will be seen by the points that Mr. Hoffmann gains first prize; Mr. 
Symes, s^nd; and Mr. Hensleit, third. 

Mr. Hoffmann shows a splendid example of hard work combined with 
neatness—“a place for everything and cwerything in its place.'’ It rather 
surprised me to find that a young man, single-handed practically, fallowed 
200 acres of land and harrowed it twice, at the same time keeping the 
various other branches of the farm going. Any one visiting this farm would 
do well to note the condition of everything about the place. It speaks 
flumes for the enterprise and work performed by this gentleman. Mr. 
Hoffmann has a nice plantation of trees as a break-wind—the hedge at 
the foot of the garden neatlv trimmed and in keeping with the surround¬ 
ings. The house and farm buildings were all in good order and laid out 
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to advantage. The horses were useful kinds for farm work, with a couple 
of brood mares. The cows were ordinary, and were being crossed on to 
an Ayrshire bull. Sheep, good crossbreds. Lambs sold as freezers. 
The poultry have received some attention, and I have no doubt gave good 
returns. 1 noticed proper accommodation was made for them, instead of 
allowing them to roost here, there, and everywhere. The crops showed 
the effects of good cultivation and rotation. One piece of new land was 
unmanured, the balance manured with alxAit 56 lbs. super., and a very 
fair crop of wheat is the result. Fences were good, with a number of 
new cyclone gates well hung. These give the fencing a good appearance 
and enhance the value of the farm. Water conservation had not been 
overlooked, two large dams and a windmill supply the farm yard and 
garden—underground tank for house supj)Iy. The kitchen garden was 
well stocked with vegetables. There were also a few experimental plots 
of linseed, wheat, &c. Altogether it is a good farm. 



MR. E. HOFFMAN S 120-ACRE PADDOCK OF WHEAT. 


The other two competitors, have excellent farms, and deserve credit 
for their work. Mr. Symes, I understand, has sold his place, and is 
leaving after harvest. This accounts for the want of a good stack of 
hay, straw, &c., that forms such an important part as a stand-by againsf 
years of drought. Every farm should have its stack of hay, straw, and 
ensilage. Dry seasons have oix:urred in the past, and asi surely will come 
again. I cannot close this rej)ort without sa\ing a word in commendation 
of Mr. Hensleit's farm, which in a few years time will l>e amongst the 
leading places. His homestead on rising ground in a central position 
of the farm lends itself to l^ecoming one of the l)est laid out farms visited 
by me, and when tlie new house, with its orchard and improved water 
supply is accomplished, this farm will stand out asi being unique in its 
neatness. I wish Mr. Hensleit and his family every success. 

Wheat Crop Competition, 1905. 

In this section fourteen competitors entered the field, one farmer, how¬ 
ever, withdrew his crop on account of it bcoming tipped with the hot winds. 
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After due consideration in the various points, I have placed them as fol¬ 
lows:—No I being first prize, No. 2, second, and No. 3, third, and so on 
in rotation. 


■ 









£ 


Cb 

ii 

4 ,^ Ui 



Name 

u 

<4-4 

0 


2 

0 

-0 

I 

|1 

ay 

no 


of 

Competitor. 

lA 

tA 

lb 

U 

0 Q 

4-* rt 

“1 

So 

H S 

tA 

Xft 

S 

P 


fects, Smut 
Bunt, Whit 

> 

1 

Ou 

Cb 

< 

Totals. 

Maximum points 

... 20 

20 

IS 


IS 

30 

100 

(ieo. Crouch 

... 17 

15 

14 


12 

28 

86 

H. A. Dahlenburg 

... 18 

15 

12 


12 

27 

84 

G. Landers 

... 16 

12 

M 


13 

26 

81 

A. Schultz 

... 12 

12 



12 

25 

75 

Henry Scroop 

... 14 

12 

13 


I 2 

24 

75 

W. Sanders 

... 14 

12 

12 


13 

22 

73 

R. Ervin 

... 15 

12 

JO 


10 

25 

72 

John Bond 

12 

11 

13 


12 

23 

71 

P. C. Chiiappini 

... 16 

11 

10 


12 

22 

71 

W. Pohlner 

12 

11 

10 


10 

26 

69 

J, C. Macdonald 

... 12 

12 

10 


12 

23 

69 

J. W. Oldfield 

... 15 

9 

8 


JO 

22 

64 

D. Duthie 

... 10 

9 

IT 


12 

20 

62 


You will notice tliat in the scale of points adopted by me there are 
three important factors, viz.: (1) “cleanliness of crop*’; (2) “ tnieness 
to type and character ” ; and ^3) “ apparent yield.” In judging, I have 
paid particular attention to the second, “ trueness to type and character.” 
1 take it that the aim of the Society in these competitions is education and 
improvement in the methods of wheat growing, and as the standard of 
cultivation has arissen considerably within the last few years, the next 
great requirement is to raise pure seed. Then, again, a farmer 
winning the prize in such an important competition thereby has 
his wheat advertised very widely, and being situated in the 
Wimmera, one of the best wheat-producing districts in Australia, it fol¬ 
lows naturally that farmers from other parts will inquire for seed from 
a first prize wheat crop, and to provide seed with any degree of success it 
must be pure in every respect. I think the Society would do w'ell to bear 
this in view and formulate a scale of points for judging wl^eat crops, and 
each succeeding year raise the number of points in this particular item, or 
in any other way offer inducements to competitors to raise the standard of 
quality and purity in any varieties grown by them. It is reasonable to 
admit that the farmer who can produce the largest quantity receives the 
highest returns, but unless that same farmer pays attention to his s^eed so 
surely will his yield gradually decrease and the quality of the grain de¬ 
teriorate, or run out. So that if the Society will make for its aim, the 
combhiation of raising pure and typical varieties with the tniaximum of 
production, it will benefit not only the local district, but the whole 
farming oonununity. 







76 


[8 Feb., 1906. 


Journal of Agriculture, 


In judging the wheat arops, I was placed at rather a disadvantage, the 
season being exceptionally late. It follows the crops are backward and 
altogether tcx> green to make comparisons as to how the grain was filling, 
and in estimating the ai)parent yield. However, all the crops examined 
were much alike in this respect, so that each competitor is placed on a 
fairly equal footing. The crops right through are good; in fact, much 
better than anticipated by me. There is not the least doubt that the Nhill 
and surrounding district is admirably adapted to wheat growing, combined 
with sheep raising. I'he high standard to which wheat growing has been 
brought is due, no doubt, to artificial manuring and the drill, together 
with a good system of fallowing; then later sheep were u^ed for feeding 
off, at the same time supplying the want of a cjertain amount of nitro¬ 
genous manure. To-day the trade in freezers has made sheep a very 
substantial adjunct in the returns of the farm. This system might be 
called the bare-fallow sheep system of farming. When we have advanced 
still a step further and can grow a green covering on the fallow and 
stubble land to provide a bite for the sheep, and at the same time add the 
want of humus so necessary in conserving the moisture during the hot 
summer months, even better results will l>e achieved. This system of 
rotation will also supply the necessary proy^ortion of nitrogen required 
to stimulate plant growth. It is well understood by all up-to-date farmers, 
that a variation in supplying the plant fWxl must l)e adopted' in the near 
future to keep the land in that state of freshness in which we found it 
when selecting 30 years ago. 

For the benefit of those interested, I will make a few comparisons to 
show how points were obtained in several of the leading crops. No. 1, 
Mr. Crouch. This is a very fine crop, its chief characteristic being 
“fairly pure,’* “even,” “well headed,” and clean,” the apparent yield 
lieing estimated at fully six bags per acre. A^hen it is. considered that 
there were over 300 acres of fallow under wheat it shows that Mr. Crouch 
adopts some good principles in working his land and crop rotation. Mr. 
Crouch’s fallow land is ploughed 5 inches deep, and is cultivated re¬ 
peatedly to a depth of 3 inches with the harrow s.carifier-tyne implement. 
This is done during the spring and early summer; the paddoctk is then 
left to shee{> to do the rest throughout the summer. Fifty lbs. of seed fier 
acre were* used for sowing, and 40 to 45 lbs. manure (superphosphate). The 
whole of the crop was eaten off by sheep in the early winter. Varieties 
grown, Purple Straw and Dart’s Imperial. No. 2, Mr. H. A. Dahlen- 
burg, also has a good croy), and the undulating nature of the country gave 
a very pleasant view of a wheat field. This croyi was beautifully clean 
iind gained a point in this over No. r, but lost .two points, in evenness, as 
it did not hiave that fine table-top appearance as in No. i. No. 2 crop was 
fairly pure to type and character of the variety sown, hut not what I would 
like to see in a crop s<^uring a prize in this comy)etition. The estimated 
yield was slightly under six bags average per acre, but weather conditions 
may alter this considerably. Mr. Dahlenburg Fipwed 50 lbs. seed per 
acre, with about 50 lbs. superphosphate. This crop was also eaten 
off bare with sheep in the winter. Varieties grown, l^Iarshall’s No. 3 and 
Dart’s Imperial. No. 3, G. Landers, Salisbury. This^ is a very neat little 
lot of 120 acres. Points were lost in the cleanliness, as a few wild oats 
showed up here and there. The impurity of seed was more noticeable 
th^ in No. 2, but in evenness it pulled uj) considerablv, also gained a 
point in freedom from defect, there being but very few white-heads 
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showing. This crop was sown thicker than any visited by me. In esti¬ 
mating the yidd I was of the opinion that it would not fill so well on 
account of the heavy seeding. 60 lbs. seed sown per acre, with 50 lbs,, 
manure (superphosphate). Crop not eaten off. Varieties, Australian 
Talavera and Purple Straw. No. 4, Mr. A. Schultz. It was a pity that 
such a fine crop wias marred by weeds. Barley grass, poppy, and iron 
weed showed throughout this. p>addock to its detriment, and the purity was 
not quite so good as in the three former. 1 considered the yield would be 
pulled down from the effects of weeds. Mr. Schultz is a good farmer, 
and I would have liked to have seen him higher up in. the list. Messrs. 
Sanders, Ervin, and Chiappini deserve credit for their crops, each one 
s.howing some good points. I may state that in all the crojis there were 
signs of “Take all” showing in i>atches. Smut I saw in only one case, 
but it was rather early to detect fungus diseases, such as smut ^d bunt. 

WEEDS THROUGHOUT THE CROPS GENERALLY. 

Wild Poppy {Papauer rhaeas). In passing through the crops I could 
not help noticing the rapidity with which the wild poppy has spread over 
the country. It is said to have first appeared after the heavy wind storms 
in 1902—the drought year. Unless some means of (X)j)ing with it are taken 
it will niean a serious reduction in the average yield, as a plant with a fine 
penetrating tap root and heavy foliage mus.t absorb a fair amount of 
nourishment and moisture to sustain itself, and this means robbery to the 
wheat plant. Smothering bv growing oat.s mav kill it. Harrowing or 
working the land lightly after the crop is well established should kill the 
young poppy plant by uprooting and burying under the loose earth. There 
i^ always the chance that it may propagate so rapidly as to kill itself by 
overcrowding and smothering. The seed is very minute and is easily 
carried by wind from one paddock to another, so that it is useless for one 
farmer to eradicate it, and his neighbour allow it to grow and ripen. 
Every one must do his share in this directum. 

Iron Weed or Sheep Weed {Lithosperum ar7TW5f).— This weed has 
been known for some considerable time, and makes its appearance at 
various periods in cultivation paddocks when conditions are conducive 
to its growth. Sheep keep it down in its early stages of growth, but later 
the stems dry, and it appear^ almost like a piece of wire, interfering con¬ 
siderably with harvesting machinery. 

White Everlasting {Helipterum corymbifiorum), —This small daisy¬ 
like flower is a fierce feeder on the soil, and when once established subdues 
the wheat crop considerably. It grows, generally on the poor hard patches 
where crop is thin. Fallowing and cultivating well to prevent seeding, or 
keeping the land in good heart, seems to overcome this weed to a great 
extent. 

Pimpernel (Anagallis arvensis), —^This small weed is spreading on 
cultivation land in the Winiam district. It has proved a great pest in the 
more humid districts of Victoria, but I do not think it will make much 
headway in .the Wimmera. 

Wild Oats {Avena This is an old friend, and was fairly pre¬ 

valent on some of the farms, but as it provides a certain amount of good 
feed some; of itii bad qualities are overlooked. In fact, I may be wiong 
m classing this amongst the weeds, and will merely say ** a plant out of 
place when in a wheat crop. 



78 


Journal of Agriculture, [8 Feb., 1906. 


In cx>ncluding my remarks concerning weeds, I would just draw atten- 
tionf to the fact of a very pernicious w^eed growing on the railway line at 
Nhill, and would advise that steps be taken to have it rooted out before 
flowering each >ear it appears. It is known as Hoary Cress {Lepidiuin 
drabc). 

In conclusion, I would like to say that the Nhill Agricultural and 
Pastoral Society is working on the right lines for the advancement of 
agriculture, and trust it wdll get every assistance both from kindred asso¬ 
ciations and from the Government, through the Agricultural Department, 
not only in these farm competitions but in furthering experimental worL 
It understood that a very large proportion of ex^)erimer ?al research is 
carried on by scientists, working with costly apparatus and a carefully 
planned method which extends over a series of years. But of what use 
is all this work unless applied practically to the farm. And it is here that 
agricultural societies could be of advantage in bringing the scientist and 
his work within reach of the farmer. One of the greatest discouragements 
a farmer has to contend against i^ that scientists generally si)eak and write 
in a language almost unknown to him, and to overcome this difficulty there 
is but one way, and that is for the farmer and scientist to meet half-way 
and exchange ideas. In travelling through the different districts I noticed 
there was a genenal ea^jerness for iinformation on improved methods of 
agriculture, showing that the farmers were fully awake to the fact that to 
keep pace and compete with other countries we must apply the latest im¬ 
proved ideas in our methods of agriculture. 

Before concluding my work, I wish to thank all those whom I visited, 
and those with whom I was brought into contact, for their kindness and 
hospitality. I found in all instances that I derived beneficial information 
in conversing with the various farmers on agricultural topics, and trust 
that opportunities may arise in; the course of time when aajuaintances will 
be renewed. To Mr. Towns, your energetic secretary, I owe many thanks 
for the expeditious manner in which he carried out the various under¬ 
takings. The whole seven days' work was done without a hitch and was 
always arranged so that suificient time was given to thoroughly investigate 
each and every lot competing. Owing to the tact shown by Mr. Towns 
in getting to work without, loss of tin^ on arrival at the different places, 
the task of judging was considerably lightened. 
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SURVEYING ON THE FARM. 

A, S, Kenyon^ C,E. 

L evening. 

The Miner's Triangle. 

So far attention hajs been confined to horizontal measurements. The 
earth’s surface, however, is not very smooth, and vertical meas.urements, 
especially with regard to irrigation and water supply, roads, and drains 
are essential. The ascertaining of slopes and the relative levels of points,, 
is called levelling. Here instruments are essential. A primitive, yet 
handy, contrivance is known as the ‘‘miner’s triangle.” It is. formed of 
battens about 3 inches by i, made in the form of the letter A. (See Fig. 
17.) The slant pieces are made exactly ecjual in length, and the cross- 
])iece is fixed to the slant amis at ec]ual distances. A plumb-bob is. sus- 
l)t'iulcd from the point, and hangs a little lower than the horizontal piece. 



Tlie ends of the slant pieces are exactly level when the plumb-bob string 
is truly in the middle of the cross-piece, where a mark has been carefully 
made. The opening l)etvveen the end^ is generally ii feet, or one-sixth 
of a chain. At times it is as much as ifi feet 6 inches, one pole, or a quarter 
of a chain. Sometimes a spirit level is used on the horizontal piece in 
place of a plumb-bob. Before using it should be tested by driving two 
l)egs, the proj>er distance apart, on the edge of water, making the tops of 
the pegs the same height above the water. These pegs are exactly level,' 
and when the instriiment is placed on them, the plumb-bob string should 
l)e exactly on the mark, or, if a spirit level be employed, the bubble should 
be dead centre. If not, the necessary correcticxis i^ould be made. To 
set out a drain or grade line of any kind, adopt a particular fall, say, 
J-inch i)er chain. Then, if the opening of the triangle be one-fourth of 
a chain, cut a step in the pegs of one-eighth of an inch in height, as shown 
in the figure. One leg of the triangle is placed on the starting peg, and 
another peg driven in under the other leg until the string or the bubble sliows 
that it is level. On the next setting-up, the back leg is placed on the 
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cut s.tep, and so cwi’, so that the step in. each peg is J-inch lower than that 
in the peg immediately behind it. The triangle is rather slow in use, and 
is only of service for levels along one line. Contouring of catchment areas 
or of irrigation paddocks requires a lighter and more generally useful 
instrument. 


The Water Level. 

The water level is free from the faults mentioned, and may be easily 
made. Al)Out the form is that shown in Fig. 18. It consists of a 
piece of water-jiipe J-inch or therealx)uts in diameter, with elbows screwed 
on each end. In the ell)OWS are inserted medicine bottles wi?a the bottoms 
cut off, and fixed in with plaster of paris or shellac. Short pieces of glass 
tube, such as. steam-gauge glass, will answer the purpose as well. Corks 
for the bottles or tul:M:?s are re(|uired. At the middle of the tube, a nut or 



ring is soldered on, and a swinging joint made, as shown in the drawing. 
The support should l:)e capable of turning in I he head of the tripod, which 
may be readily contrived with four pieces of w'ood and three hinges. 
Horizontal rotating and vertical dipping motions are required. Many 
other ways of cons,tructing this instrument will readily occur. All that 
is required are two glass tul)e.s connected by some sort of water-tight tube, 
some few feet apart, and capable of being turned in any direction. The 
level is given by pouring water, preferably coloured black with a little 
ink, into one end until it fills the connecting tube, and shows in the glass 
at the other end. A line sjghted along the tops of the water in the glasses 
will be truly level. To shift the in.strument, the corks are put in the 
glass ends, and the whole thing may be carried withouf risk of spilling. 
When setting up again, the instrument is set as nearly level by eye as 
pos,sibIe, and one cork taken out. The water will not, however, move 
until the second cork is extracted, which is done very carefully. Sighting 
naay then again l3e done. Before rotating the instrument, it is well to put 
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in one cork. An extra supply of coloured water should be carried in case 
of an accident. There is also ret]uired a staff 10 feet long, or more if 
practicable, marked off in feet and inches, made from a 3-inch by i-inch 
batten. (See Fig. 19.) A cross-bar, blackened, with a box guide, formed 




FIG. 19. 

as. in the drawing, slides up and down the staff by means of a cord run¬ 
ning through a hole near the lop, and worked by the man holding the 
staff. Other instruments such as drainage levels, consisting of a spirit 
level on a trijxxl or telescopic le\<'ls, are i>etter avoided, as they are lial>]e 
to get out of adjustment, and. once out, are not easily readjusted by 
persons unskilled in iheir use. 

Levelling Operations. 

The measurements of the levels of the surface, as shown by the read¬ 
ings of the staff, are really meas.urements downward from the level line 
along the tops of the water in the glasses to the ground. (See PMg. 20.) 



FIG, 20. 


Consequently the lower the ground surface, the greater is the reading. 
An increase in the reading as the staff is shifted sihows a fall, while a 
diminution shows a rise. In o[jeration, set up the level where a clear view 
can be obtained of all the jioints required, or as many of them as possible; 
it need not l)e on the line or any place in particular. Direct the tube at the 
starting point. Remove the corks after having brought it nearly level, 
and sight the staff held bv the assistant. He will move the cross-bar up 
or down, as indicated, until its top is in line with the water surfaces. He 
will then note the Heading of the cross-bar, or call it out to the observer at 
the instrument, as arranged. The staff is then taken to the new position, 
and another reading obtained. This is repeated until the staff is getting 
too far away for accurate sighting. The staff-man should then select 
some good fixed jioint, such as a stump, stone, or even a piece of hard 
ground, and hold the staff on it; it need not be on the line, nor a point of 
which the level is required. When the observer has taken the reading, 
the staff-man does not move, but wait.*; until the observer has shifted the 
instrument to a new position, and taken another reading of the staff at 
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the same point. The staff-man then proceeds to the next point, the level 
of which is desired. The notes of the work should be kept, as shown in 
the following example:— 


IMHtanee. 

1 

KiHO. 

' Kali. 

Siirfacf LfVfl. 

Bed Ifxel.' 
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1 1 

_ 


_ 

_* 

- 



In the first column is noted the distance along the line at which the 
reading is taken. In the second, the readings themselves are put down. 
When a change is made a horizontal line is drawn under the last reading 
noted, l>efore moving the instrument, that is, the reading of the jxnnt at 
which the staff isi to Ixi read twice. The third and fourth columns are 
then filled in by subtracting a reading from the' one next to it. When the 
second of two readings is the bigger, there has been a fall in the ground, 
as already explained, and vue versa there is a rise when the first reading 
is the greater. In the case of the two readings separated by the horizontal 
line no subtraction is made, as these, being at the same |x>int, and of course 
at the same level, cannot Consequently show a rise or a fall. If the level 
of the s,urface at the starting point, o links, is not known, it is customary 
to commence the fifth column with loo feet, t]iat is to assume, for the 
purposes of comparison, that the surfaiv level at o links is loo feet. The 
surface levels at the other jx>ints are founrl b\ subtracting the falls and 
adding the rises, as shown in columns 3 and 4. Columns 6 and 7 have 
been added to show the ap})lication of the results thus, obtained to a case 
of draining. In the sixth column, the bed levels of an assumed channel 
are set down, the channel having a depth of 2 feet at the start, and a fall 
of 1 inch per chain. The differences between these bed levels and the 
surface levels in column 5 give the de]>ths. of rutting required. In the 
last column any notes or remarks which may l)e re(mired to make the 
figures clmr and intelligible are put down. By running lines at right angles 
to a base line, the whole of a paddock, or anv area, nia\ be levelled, or, 
as th s operation is termed “ gridironed.’^ Catch drains running on the con- 
tours, that is, the lines of equal level, check banks for irrigation, also 
preferably on contours, or drainage channels at right angles to the con¬ 
tours, may then lie located and set out. Should a line recjuire to be run 
with a tolerably uniform cutting with a known gradient or fall, the staff- 
man, after the first reading is taken, raises the cross-bar the required fall 
for one chain, say, J-inch, and paces out a chain in the probable direction. 
If the reading is. exactlv on the cross-bar, the cutting at this point will be 
the same as at the starting point; if it be not upon it, the cutting will be 
more cm: less, and the observer must decide whether it will be worth 
while shifting the staff—and the line of channel—to save the extra amount 
of cutting or bank shown. The cross-bar is then raised) another | inch, 
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giving again a fall, and another chain is set out. The observer must use 
his discretion as to the extent shortening the line will compensate for extra 
earth work. 


Boning Rods. 

Boning rods are often of use in grading a section of ground—such as 
the bed of a channel or surface of a road—^between two points whose levels 
are given and which are not too far apart up to, say, 5 chains. A set 
of three is required, all equal in length and made T shaped, as shown in 
Fig. 21, and out of, say, 2-in. by i-in. soft wood. The main points 



FIG. 21. 


to be l)orne in mind when making the rods are—first, make all the rods the 
same length; second, get the cross-head truly s(}uare to the blade; third, 
make the top or sighting edge of the cross-head as. straight and sharp as 
possible. The method of using the rods is shown, in Fig. 32 . ACDB is 



FIG. 22. 


the section of a portion of a road bed it is desired to grade, A and B 
being points who^e levels are known. It is desired to fill in or trim off the 
ground between A and B, so that the grade in the line joining them will 
be uniform. The oijeration proceeds as follows:—One assistant places his 
rod vertically at B, while the obser\’er places his eye just behind the top 
edge of hi^ rod held upright at A. A second assistant holds the third 
rod at the point C. He raises the rod until its top edge is in. line with 
the sighting edges of the rods at A and B, as seen by the observer’s eye. 
The rods all being of equal height, the bottom of the rod at C is therefore 
on the true grade line fjetween A and B. A peg is driven in with it^ top 
flush with the bottom of the rod. Similarly the ground is dug away at, 
say, D, until the top of the rod held there is, as before, in line with the 
tops of those at A and B. A peg is also put in at this point. By these 
means, the grade line can be establii^ed at any number of points between 
A and B, as close as retiuired. It is, of course, obvious that the rods 
must be held truly vertical to insure good results. For short slights no 
spedal trouble need be taken to prepare the sighting edges of the rods. 
For long ones, however, the best results are secured by whitening the croS;S- 
head of the far rod and holding it against a black badrground. If the 
cross-head of the intermediate rod be blackiaied, the two edges can be 
brought quite sharply into line with the sighting edge of the rod at the 
observer’s end, and, on a clear day, sufBcientiy good work may be done 
up to distances of 8 to 10 diains. 
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A HINT FROM GIPPSLAND. 

A, W, Curlewis, District Inspector of Stock, 

The past year has proved beyond question that tlie matter of feeding 
should receive the earnest attention, in South Gippsland at least, of farmers 
who desire to make a permanent success of dairying. Through want of 
early autumn rains in many parts, there was very little growth of grass 
before winter set in. I'he latter part of the winter was unusually severe, 
and the spring unprecedently late, with periods of extremfly cold, rough 
weather. These various causes have contributed to heavy losses of stock 
on .the part of farmers who had no back country, and were not in a position 
to hand feed liberally. Prol:)ably the value of dairy cows which died 
through insufficiency of feed throughout Ontral and South Gippsland was 
from ;^5Q,ooo to ;£6o,ooo, and great numbers of those which survived 
and calved' early, were not in condition to milk profitably, lb a great 
extent this loss would have been avoided by hand-feeding properly, as was 
proved* on those farms where it was practised, as shown by the few 
examples cited below. 

Mr. B., of Poolman’s Track, Lost 22 cows out of 50; Mr. H., same 
locality, lost 10 cows out of 18 ; Mr. C., Allambee East, lost 16 cows out 
of 35, and Mr. D., Allambee East, lost 15 cows out of 40. These owners 
si^nt from ^£2^ to £40 each in the purchase of chaff in an endeavour, 
when too late, to.save their stock. CkrrLige 011 chaff was 2s. 6d. from 
lailway station—10 to 14 miles distant. Others succeeded in saving their 
cows at an expenditure of from ^1^40 to 100 on chaff taken delivery of at 
1 ail way stations. 

Of those who made provision for hand feeding, Mr. A., of West 
Alberton, cut 20 acres with maize. Fifteen acres of the same land’ were 
sown again with barley as the maize was cut. lie also put in three acres 
with pumpkins for the pigs. On 315 acres of land, Mr. A. kept through¬ 
out the winter 125 cows, 20 young cattle, 16 horses, 80 pigs, and 100 ewes. 
The latter lambed in May, 100 per cent of lambs being marked. No 
stock were lost, and the cx>ys milked through the winter were in splendid 
condition. Mr. A. assured me that the cost of cultivation, after the land 
was cleared, was practically nil, Mr. H., of Yarram, obtained equally suc¬ 
cessful results from hand-feeding. There are doubtless difficulties to con¬ 
tend with in clearing for the plough and crapping much land in the exces¬ 
sively steep and broken country of which a large portion of South Gippsland* 
consists. On most farms, however, a few acres can be picked out here 
and there which oould be ploughed with a strong team; two or more neigh¬ 
bours might combine forces for the purpose. 

Another matter which has been neglected in South Gippsland is water 
conservation. Although the natural supply from streams and springs 
is generallv plentiful and fairly permanent throughout the district, the 
necessity of making some provision to ^pplement this was proved last sum¬ 
mer, when, owing to this neglect, a large area of good grass land was ren¬ 
dered comparatively useless. In many cases where the naturlal supply 
had not entirely failed, it was so scarce that it became foul and contami¬ 
nated from the excreta of the cattle, and through being puddled up by 
them. If all land-owners whose properties are not watered by fairly large 
and permanent streams would have dams or tanks made, springs fenced in, 
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or wells sunk, and the water conveyed by suitable means into drinking 
troughs for their stock, they would reap great benefit in dry summers. 
They would be able to use all their country, and their stock would have a 
sufficiency of good wholesome water instead of being compelled to hang 
round muddy pools for hours at )a time sucking up filthy moisture. 


DISEASES OP FARM ANIMALS. 

S. S. Cameron^ M.R.C.V.S.. 

II.-^GENERAL INDICATIONS OF DISEASE. 

History. 

The history of the case, by which is especially meant all ascertainable 
particulars as observed and detailed by those who have been associated with 
the animal from the onset of the complaint, is of the utmost importance in 
forming a diagnosis, if the information received is reliable. The tendency 
on the part of owners and attendants is to offer opinions on the cause and 
nature of the complaint, rather than to confine themselves to the relation 
of facts, which alone are of use to the practitioner. Exaggeration is also 
commonly indulged in, and it is unwise to place too much reliance on esti¬ 
mates by attendants relating to the breathing, quantities of urine and dejecta, 
or on matters in regard to which accurate judgment is recjuired. Undue 
excitement, or a fancied importance on the part of the owner or attendant, 
generates a tendency to warp the judgment or over-state the facts. Leading 
questions should never V)e asked, except when it is desired to check volun¬ 
teered statements, for oftentimes answers are given with the idea, uncon¬ 
sciously it may be, of anticipating the questioner’s thoughts and reason¬ 
ing, or of acquiescing in h’s supposed desire. Sometimes answers may I’Hi 
invented, and without the exercise of considerable perspicacity the practi¬ 
tioner may, for a time, be w^oefiilly misled. But, in regard to such matters 
as age of patient, duration of illness, character of fo^, nature of work, 
length of journey, exhibition of pain, and like matters of fact, there is 
little room for distortion, and the evidence can often be independently cor¬ 
roborated. 

Attitude and Appearances. 

Obsen'ation of the attitude of a patient is always of material assistance 
in forming an opinion as to the nature of the disease; and, in some diseases, 
a keen observer may by this means complete the diagnosis wdthout further 
examination. In pleurisy, for example, the turning out of the elbows 
and the fixing of the ribs, along with the distressed breathing, are charac¬ 
teristic and pathognomonic. The “ stand in laminitis (founder), with the 
body swung back, the feet thrown forward, and the w'eight resting as much 
as possible on the heels, to avoid pressure-pain at the front of the foot, can 
soarcely be mistaken, any more than can the "stilty or proppy '' gait, 
and the protrusion of the haw of the eye when the head is elevated in 
developing lockjaw (tetanus). Nausea and dejection are eloquently indi¬ 
cated on the countenance of a sick animal. With a history of several 
deaths or current cases, a cow seen standing apart from the herd with back 
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arched, hollow flanks, slightly hurried breathing, and knuckling over on the 
hind fetlocks may be specked ” as suffering from pleuio-pneumonia. 

Other examples of pathognomonic attitudinizing are:—^The pressing 
or banging of the head against a wall in stomach staggers; the double 
flank heave in broken wind; the disinclination to lie down in acute lung 
affections; the languidly painful movement in oolonitis; the pointing*^ 
of the feet alternately in navicular disease; the S-shaped curve of the 
cow^s neck when lying down in milk fever; the pawing and crouching 
and painful attitude in colic; the recklesst tossing about and kicking the 
belly, and the anxious looking-round towanls the flanks, in inflammation 
of the bowels (enteritis); the turning in a circle in “ sturd\ in sheep; 
the straining after abortion; and the shivering of approaching fever. 

Coat and Skin. 

Closely associated with the attitudfe as an indicator of disea.se is the 
appearance of the coat. It may be dry, rougl>. and staring, or moist with 
sweat in the initial stages of febrile diseases. Profuse perspiration at any 
time is an indication of a want of balance in the circulation, and if not 
produced by some obvious cause, such as brisk exercise, it is significant of 
grave circulatory derangement. Cold sweats succeeding on grave symp¬ 
toms during acute disease are ofh’^ the precursors of approaching death. 

In sub-acute and chronic derangement of the digestive tract, whether 
arising from improper food, intestinal worms, calculi, or other causes, the 
skin is dry, harsh, and scurfy, and the coat faded* and sunburnt and devoid 
of gloss; and in some acute indigestions the presence of nettle-rash spots or 
blebs'* is the most prominent feature. The distension of the skin with 
gases in various bloc^ poisonings (septicacmic deseases) is perhaps best 
exemplified in the inflated (emphysematous) condition of the limbs or quar¬ 
ters, which is a common feature of blackleg or symptomatic anthrax. 

Itchiness of the skin, if not due to the presence of lice or other skin 
parasite, is usually an indication of some irritation of the stomach or 
bowels,, and persistent rubbing of the tail against a wall or post is an 
almost unfailing sign of worms in the rectum or large bowel. A ** hide¬ 
bound ** condition of the skip suggests a non-thriving condition, and points 
to the necessity of supplementing the food* with some oily or mucilaginous 
material, like linseed or boiled barley. 

Appetite. 

In most diseases, but especially in those of the organs of dfigestion, the 
appetite is impaired. Often the first symptom observed at the onset of 
an illness is a diminished desire for food, or its refusal altogether at the 
regular time of feeding. Food may, however, be refused without there 
being any impairment of appetite, when pain is experienced during mastica¬ 
tion or swallowing. This often occurs from irregularities, looseness or decay 
of the teeth, injuries to the tonguCtr soreness of the gums and lining mem¬ 
brane of the mouth from the irritation of “ bearded " oats, for example, or 
from sore throat. 

Mechanical impediment to swallowing by pressure on the gullet of a 
** strangles abcess," or by choking and inability to swallow through spasm 
of the muscles of the pharynx, as in lockjaw, or through paralysis, as occurs 
in acute cases of indigestion and “ cripples ** ini cattle, may also account 



8 Feb., 1906.] Diseases of Farm Animals. 87 


for the disinclination to feed heartily. In all these cases, however, there 
will be evident eagerness for food, but Inability to masticate or swallow it 
comfortably. In the last case there will be a dribbling of saliva from the 
mouth on to the ground or into the manger, and in cases of choking and 
lockjaw as much as upwards of half-a-do(zen gallons may be so dribbled 
into the manger during the night Inability to properly masticate is indi¬ 
cated by the animal quidding'* the food, "that is, dropping it in bits from 
the mouth after it is only partially chewed. Sometimes animals will refuse 
food that is unpalatable either from mustiness, souring, decay, or other 
defect; but on the other hand it is surprising what inferior food-stufifs 
some aiiiraials, esf>ecially cattle, will consume when they are in health. It 
is by no means uncommon that disease is caused by owners unscrupulously 
taking advantage of this “ omnivorous’* propensity to (as they think) pro¬ 
fitably use up inferior and rubbishy feed, the proper plac:e for which is the 
manure heap. 

In non-febrile complaints, the distaste for f(K)d is often due to the fact 
that the stomach or anterior intestines are already overloaded, and when 
this can be positively determineii starvation for a time is wholesome and 
justifiable. In febrile disease's loss of appetite usually means loss of power 
to digest food, and this in turn results from the loss of secretive function 
by the numerous glands along the intestinal tract which normally elaborate 
tlie digesti\'e juices ; amt, until tliere is a return to the norma.1 activity of 
function on the ])art of these glands through the decline of the fever, it 
is as well to avoid fon'ing the appetite, and to withhold any but the most 
easily digested food, such as greenstuff, gruels, mashes, soups, and’ infu¬ 
sions. Even greenstuff is likely to do harm, except at the stage of com- 
mencitig convalescence, on account of its liability to ferment if it remains 
long undigested, and, by the conseejuent formation of gases, to give rise to 
flatuleiue or hoven (tympanitis). 

Depraved appetite is manifested, particularly bv cattle, in sub-acute 
and' chronic disorders of the stomach and bowels, and is indicated by a 
desire or craving to chew and swallow such miscelhuieous articles as dead 
rabbits, old lx)ots, slippers, hosing, bits of rope, rags, rusty tinware, hoop- 
iron, and other .such rubbish. The chewing of bones or mortar or sea sand 
mav taken as indicating the absence of a sufficiency of calcareous and 
saline material in the .soil and herbage; and the practice may be counter¬ 
acted by allowing access to sterilized Ixmedust and rock salt. 

In cattle, cessation of rumination or loss of the “ cud,” almost ajvvays djc- 
c\)mpanies loss of appetite;, and wdth these animals it is the height of folly 
to give them anv orinnry food until they regain the ** cud,” except, per¬ 
haps, a wisp of sweet hay, which may he given occasionally to act as a 
starter ” for rumination. The longer rumination is suspended, the more 
unsuitable for to he ruminated, by reason of souring and fermenting, does 
the food impacted in the paunch become* To continue feeding coarse food 
is only to increase the load to be carried, emd the amount of unpalatable 
rumination to be got through afterwards, without any compensatory advan¬ 
tage in the way of nourishing the lanimal; for such food cannot be com¬ 
pletely digested and assimilated until it has been re-mastioated. 

Breathing. 

The breathing is generally increased in frequency in all febrile and 
inflammatory diseases, but particularly in acute affections of the lungs. 
In active congestion of the lungs, the respirations may reach as high as 
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150 per minute. Apart from frequency and infrequency^ which terms refer 
to the 'number of respirations in a given time, the breathing may be quick, 
as in the painful side stitchof pleurodynia, or slow^ as in brain affec¬ 
tions. These latter terms describe the length of time occupied by each 
respiratory act consisting of an inspiration and an expiration. The breath¬ 
ing may also be deep or shallow^ easy or laboured^ and unequal by variation 
of number of respirations per minute, or irregular by differences in time 
occupied for each single respiratory act. 

The number of respirations per minute varies slightly with the kind of 
animal, and amongst domestic animals it is found that the smaller the 
animal the more frequent is the breathing. The following table gives the 
average rate per minute of the domestic animals when at rest in health:— 


Horse 

... 8 tx> 10 respirations per minute. 

Cattle 

... 12 to 15 ,, 

Pig 

... 12 to 20 ,, ,, 

Sheep 

... 12 to 20 ,, 

Dog 

... 15 to 20 ., ., 


The frequency of respiration and pulse are in ratio of about i to 4J. 
An exception is seen in the cow when ruminating, during which process the 
pulse is usually increased to 70 or 80 beats per minute, while the respira¬ 
tions remain at or below normal. The ratio spoken of may be maintained 
during times of acceleration and decrease, even under conditions of disease, 
but most often it lis then disturbed. In bronchitis, for example, the 
respirations may be a-s high as 60, 70, or even 80 per minute, while the pulse 
is only 60. 

Abdominal breathing is a term used to indicate that the respiratory 
effort is assisted to a greater or lesser extent than usual by the action of 
the abdominal muscles. These muscles, by their contraction, compress the 
abdt>minal contents, forcing forward the diaphragm, and so assist in expira¬ 
tion. Abdominal breathing is associated* with a distinct heaving of the 
flank, and is well seen in pleurisy, in which disease the movement of the 
ribs causes great pain; but this is avoided somewhat when the ribs are 
fixed and the abdominal muscles brought into play to assist in expelling 
the air content of the chest. In broken-winded horses, the most notice¬ 
able symptom is the double *** heave of the flank, caused by the extra 
effort of the abdominal muscles to expel the air from the distended a'r 
vesicles of the lungs. Conversely, when existing disease is accompanied 
by pain in the abdomen, as in peritonitis or flatulent colic, the respiratory 
effort is largely confined to the muscles of the chest (thorax), and the term 
thoracic breathing is used. 

Stertorous breathings or snoring, when occurring otherwise than during 
sleep, is usually associated with diseases affecting the brain. The muscles 
of the soft palate at the back of the mouth become paralyzed, and allow it 
to hang pendulous in front of the larynx, thereby impeding the expired 
air. which, by impinging on the hanging,, flaccid mass, causes it to vibrate 
and emit a subdued rattling or snoring sound. Perhaps the most familiar 
example of stertorous breatliing is met with in the unconscious (comatose) 
stage of milk fever in cows. 

Foetid breath. —The odour of the expired breath often betrays the use 
of certain medicinal agents of a volatile character. Over-doses of turpentine, 
for instance, or its mal-administration through the nostril, may be detected 
by smelling the breath. In severe cases of pneumonia the feetidity or 
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foulness of the breath indicates an adverse change to gangrene or mortifica¬ 
tion of the lung* substance, and consequently increased jeopardy of the 
patient. The breath is likewise foul in nasal gleet and other suppurative 
and purulent conditions of the respiratory mucous membranes and their dis¬ 
charges. It is of a particularly .sickening character when ulceration of the 
bones of the nasal passage exists. Sourness of the breath is usually asso¬ 
ciated with stomach derangements, and is more often a result of eructations 
of sour gases from the stomach than of an exhalation from the lungs. 

A cough is usually involuntary, and consists of a spasmodic closure of 
the la^mx, necessitating a counter spasmodic and forceful action of the 
abdominal muscles during expiration, which causes sud'den and forcible 
expulsion of a volume of air, accompanied by marked sound. There 
are many varieties of a cough, and these, by their character, afford some indi¬ 
cation of the nature and location of the abnormalitv of which they are 
an evidence. The dry cough is met with in the early stages of bronchial 
affections, before the exudation of mucus has become profuse. When this 
occurs, the chlaracter of the cough cha.nges to the moist variety. In pleurisy 
the cough is dry\ short, and painful, and gives the impression of only a 
half-completed effort. Roaring is characterized by the hollow “ grave¬ 
yard ’’ cough. The cough of asthma, or broken wind,’^ is dry, short, 
and feeble, and is sometimes described as a suppressed cough. A cough 
is sometimes present in diseases of the bowels, liver, and stomach— the so- 
called stomach cough ; also during the irritative stages of dentition, when 
the cough is loud and paroxysmal. These “sympathetic** coughs are 
producea as a result of reflex irritation from the diseased part, and it is well 
to always rememl)er that a cough does not necessarily mean derangement 
or disease of the respiratory organs cmly. 

A grunt is caused by a narrowing of the larynx, with a continuous 
forf'ed pa.s.sage of air through the constructed opening. 

Visible Mucous Membranes. 

These comprise the mucous membrane lining the nostrils, mouth and 
lips, tihe conjunctiva of the eye, and, in the female, the inner lips of the 
vulva. While in health they are usually of a pale-red or carnation colour, 
due to the normal condirion of blood supply, in disease they show distinct 
changes, whi('h art of great importance, as being always available links 
in the chain of evidemx? estal)lishing a diagnosis. 

In conditions of debility, anamia, and wasting disease, the visible mucous 
membranes are pale and bloodless, while in febrile and inflammatory 
affections the natural red colour is deepened to a florid red or deep purple. 
The te«:m “ injection of the visible mucous membranes ** is applied to this 
condition because it depends on the engorging of the small blood vessels 
with an excess of blood, and it is therefore indicative of a deranged circula¬ 
tion. Sudden pdllidity of the membranes accompianied by decline of 
local temiierature is indicative of internal hoemorrhage, such as occurs 
in rupture of the liver. A rusty red colour its frequently associated with 
pneumonia, and a rusty yellow colour with diabetes. A blue coloration 
in newly-born animals is a diagnostic sign of the always fatal conditiem 
known as “cyanosis.** Another cjoromon alteration of the membranes is 
met with in diseases of the liver and kidneys, when they show a varying 
degree of yellow coloration, from the w^ashed-out yellow seen in sheep 
affected with ** fluke** to the deep greenish yellow of jaundice. A slaUy 
coloration and sliminess occur in certain febrile diseases of a 
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slow typhoidal character; and in some transmissible diseases a 
distinctive change is observed. For example, the salmon tint of the 
muGDUs membrane of the genitals of cows in rinderpest is said to be fairly 
characteristic. Again, a coppery tinge (the copper nose of the London 
night cab horse) is a fairly significant indication of latent glanders and 
farcy; and the pink coloration of the eyeball in one form of influenza is 
so constant as to have given rise to the distinguishing name pink eye.’’ 

In jsepticaemic diseases, the haemolytic or blood decomposition changes 
occurring in the blood are evidenced by the formation of small circum¬ 
scribed patches of congestion or apoplexy (rupture of small blood vessels) 
throughout the body, but especially on all serous and mucous membranes^ 
and these are plainly ribservable in the living animal on the mucous mem¬ 
branes of the eye and nostril. They are called petechial spots, or 
“petechiae,” on account of their resemblance to a flea-bite, and are par¬ 
ticularly noticeable in pupura and petechial fever in horses, malignant 
catarrh in cattle and sheep, and swine fever in pigs. Ecchymosis ” is 
a term implying a similar condition of punctate hoemorrhage in solid 
organs, and is found in the same diseases. A common term fcjr this con¬ 
dition is “ shotted,” the organ presenting the appearance of liaving been 
peppered with pellets of small shot. 

Besides alteration of colour, the visible mucous membranes may show 
other conditions which are signs of disease. A desquamation^ or “ peeling 
off ” of the epithelial covering of the tongue or lining of the mouth occurs 
in foot and mouth disease and in thrush. Dryness of the mouth, nostrils 
and eyes is often present in inflammatory diseases, and may l>e accompanied 
by a shrivelling of the tongue, as seen in milk fever and in inflammation 
of the bowels. An undidy moist condition of the mouth is symptomatic 
of disease of the teeth, oftentimes of choking and of the presence of a 
foreign body, such as a pin or thorn. A furred condition of the tongue 
is not of so much use in diagnosing disease of animals, but there is in some 
forms of dyspepsia a foul appearance of the mouth, accompanied by a sour 
smell—what is often termecil ” soapy mouth.” 

Pulse. 

The rhythmic expansion ^nd contraction or the oscillation of the walls 
of the arteries constitute the pulse beat. It may be felt by the finger in 
superficLaJly placed arteries, or may be seen on exposure of an artery. It 
is caused by jsi wave of pressure (not a wave of blood) passing along the 
walls of the arteries as a result of the impulse given by the contraction of 
the heart. This pulse wave travels along the arteries at the n^e of 30 feet 
per second, but the spec*d diminishes as the distance from the heart 
increases; so that, although the pulse beat corresponds to the heart beat, 
it is not felt at the same tiine, but a little later. Blood travels along the 
arteries at a much less speed—alx)ut i foot per second^—so that the blood 
which is expelled from the heart by any given heart beat does not reach 
the spot where the pulse is being felt until considerably later than the pulse 
beait corresponding to such given heart beat has passed. It is essential that 
this should be plainly undefstoodf—that the pulse is not a wave of blood, 
but a wave of pressure, and that the character of the pulse does not depend, 
except slightly, on,the quantity of blood in the arteries or on its rate of 
flow, but on the action of the heart and the condition of the walls of the 
arteries. According as the heart is strong, regular, weak, fluttering, inter¬ 
mittent^ irritable or violent, the pulse indScates its condition. 
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The pulse may be felt at any place where an artery runs over a bone 
or hard tissue subjacent to the skin. The most convenient place in the horse 
is at the lower jaw, just where the facial artery winds round from under¬ 
neath to the side of the jaw in front of the fleshy part constituting the 
cljeek. The artery in this situation lies bare between the bone and the 
skin, and if the middle finger is pressed gently against it on the inner aspect 
of the bone, the pulse can be most distinctly felt. Other situations in 
which the pulse can be taken are:—^At the subzygomatic artery as it lies 
bare against the bone at a spot about 4 inches below the ear, just in front 
of the posterior border of the lower jaw, and an inch or so below the joint; 
at the great metatarsal artery as it is exposed between the bone and the 
skin at the upper part of the hind cannon on the outside in a groove 
between the cannon bone and the outer splint bone; at the inner side of the 
fore-arm just below the elbow joint the posterior radial artery may be 
sufficiently fixed against the head’ of the arm bone (radius) to distinguish tlie 
pulse; on the unckr side of the tail, in the medium line towards the root, 
the pulse mav be taken bv pressing the middle coccygeal artery ag^iinst the 
vertebrae of the tail. 

In cattle the pulse is usually taken at the lower jaw, at the carotid artery 
in front of the shoulder, or at the underside of the tail. When the animal 
is lying down it may be liest taken at the metacarpal artery, just l>elow the 
kn€>e on the inside, or immediately above and behind the fetlock. The 
pulse of the sheep and dog may lye taken at the inside of the thigh, where 
the femoral artery passes over the inner surfaxse of the thigh bone. 

The rate of the false varies slightly with the age and breed or tempera¬ 
ment of the animal. The younger and the more highly-bred and highly- 
strung die more frequent the pulse. During season,** pregnancy, and lacta¬ 
tion in females, the pulse rate is also somewhat higher. The average rate 
of the horse*s pulse is 40 f)eats per minute. In coarse-bred or old’ horses, 
it may range as low as 35, and in young stock, thoroughbreds, and ponies, 
as high as 45. In cattle, the pulse is extremely variable, and its frequency 
is not to be relied on as a guide in the diagnosis of disease. When the 
animal is completely quiescent, the pulse rate ranges about the same as the 
horse,, hut during rumination, or when excited from any cause, as by the 
approach of strangers or by strange surroundings, or on separation from 
its calf or otheir caittle, the cow*s pulse may go as high as 80 per minute. The 
pulse rate in dogs is from 100 to 120 per minute. In sheep the rate varies 
gieatly, according to age, the average being from 70 to 80 per minute, 
but in young lambs it may reach as high as 95, and in old sheep as low as 
5 S- 

Character of the pulse,—Increase of frequency of the pulse, when occur¬ 
ring as the result of disease, and not from excitation or the influence of 
stimulant medicines, is usually associated with disease of a febrile nature, 
and with such diseases as congestion of the lungs, or any disease in which 
there is interference with proper oxygenation of the blood ; the heart in 
such cases having to make up for the deficiency by quickening the rate at 
which the blood is passed through the lungs. Decrease of frequency occurs 
in coma (unconsciousness) and other brain diseases, in which, on account 
of decreased nerv^ous stimulus, the heart's action is lowered or inhibited. 
Medicines and poisons of a narcotic character also effect infrequency of 
the pulse. 

The terms “ frequent** and “ infrequent,'* referring as- they do to the 
number of beats in a given time, must not be confounded with the terms 
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** quick ** land slow,’' as applied to the pulse. A quick or short ” fulse 
is one in which the time occupied by the individual beat is lessened, and is 
indicative of irritability or jerky weakness of the heart, A slow or 
“ long ” fulse is one in which the beat is prolonged, and occurs in gross or 
flabby conditioned animals. So that, contradictory as it may seem, it is 
possible to hjave a pulse w'hich is at once frequent and slow, or infrequent 
and quick, although the usual combination is. frequent and quick, or 
infrequent and slow. 

When a pulse beat is occasionally omitted, as occurs in structural disease 
of the heart, the pulse is said to be intermittent^ and intermission may be 
regular y that is, the beat may be omitted always after a defi^iito number of 
beats, or irregular when the interval occurs in no definite order. An irre¬ 
gular intermittent pulse is often met with in cases of chronic indigestion. 
The pulse is also differentiated according to the variation of its volume 
as felt under the pressure of the finger. It may be large and full to the 
touch when the heart is acting forcibly, or it may be full and iveak as in 
the “oppressed” pulse of pneumonia. A small weak fulse indk'ates a 
weak cDntraction of the heart after debilitating disease or anaemia. A 
hard fulse^ which is usually the kind experienced in pleurisy, peritonitis, 
and like inflammations of serous membranes, is one in which the artery 
resists compression by the finger, mnd it to the hardness is added smallness 
the term ” wdry ” or ” thready ” is applied. The pulse is frequently 
wiry in the early stages of inflammation when there is an increased deter¬ 
mination of blood to the inflamed organ, and a con.sequent diminution of 
volume of blood in the suj^erficial arteries. In founder of the feet (lami- 
nitis) the pulse is frequently in the condititin described as round, full and 
hard. Other varieties of pul.se are the soft fulse, the double fulse, the 
venous fulse, and the running down fulse of excessive hoemorrhage or 
approaching death, but perhaps already enough has been said to show 
that the characteristics of the pulse, under the 1 influence of disease are 
many and varied, and rerpiire for their proper recognition, differentiation 
and interpretation great delicacy of touch, a large amount of patience and 
fine di^riminiation added to wide experience. 

{JTo be continued). 


BUILDLNG AN OVERGllOUNI) SILO. 

r. Cherry, M.D., M,S 

The following considerations are to be borne in mind:— 

1. The foundation must be firm enough to secure the silo when 

empty against the force of the wind. 

2. The woodwork close to the ground must be protected against 

dry rot and white ants. 

3. The material for the hoops requires to be straight grained, and 

free from knots and gum veins. A long lap is made at 
each splice, and bolts used so as to avoid splitting the 
timber. 

4. The iron lining requires to have a lap of about 3 inches at the 

joints. ^ If the clout nails are not more than 4 inches apart, 
the lining alone will be strong enough to take the pressure 
of the silage. The nails must be in the centre-line both of 
the lap and of the stud. 
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Speoifloations for Silo 14 feet 8 inches inside Diameter 
and 21 feet High. 

All the materials used are to be of appro\'ed quality and the best of 
their kind. The timber to be specially free from knots and gum veins. 
The foundation posts, bottom hoops, and the bottom 3 feet of the studs 
to be tarred before fixing. 



FRAME IN COURSE OF ERECTION.' -SIEO COMPLETE. 


The Foundation. —Prepare eight foundation posts (6x4 redgum), 
as shown in sketch. Bolt the sole and post together edgeways, and halve 
the strut in both post and sole. Secure with J inch bolts. Fix a peg 
in centre of site, and with a trammel 7 feet 8 inches in length describe 
a circle. Dig for, and, when in position, fill in and well ram the posts 
3 feet in the ground and 3 feet out of it, so that the inside face of each 
post is true to the end of the trammel. From the centre line of this 
face to the same line in the next jiost is 5 feet 10 inches, measured 
straight. Be careful to keep the inside face of each post exactly per¬ 
pendicular. Make a composite curved plate by nailing three of the 6 x J 
boards to the inside of the posts, carefully springing the first of them to 
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the circle described by the trammel. Make butt joints, and let each 
successive hoop break joints. This hoop should be kept at least an inch 
from the ground. They require for the present only to be lightly nailed 
together, as they will bie bolted to the posts in the way to be described 
below, A similar triple hoop is fixed, so that its upper edge is 35 inches 
from the ground. These two curved plates are used to fix studs 
in upright position safely. 

The Framing. —The framing is made of 4 x 2 hardwood studs, 
placed sideways on the inside of the hoops. They are marked and 
bored for the | bolts before fixing. The ends are kept an inch off the 
ground. Every fourth stud comes opposite one of the posts, and these 
are bolted with 8 x f bolts passing right through the posts and studs. 
The intermediate ones are bolted with 4 x § bolts to the curved plates. 
In all cases, keep the nuts on the outside of the silo, so that they may be 
tightened as the hardwood shrinks. The spaces between the situds 
(except the pair which take the port-holes) are 13J clear, measured on 
the inside edge of studs. A sheet of iron should be tried against every 
fourth stud, so as to see that the lap is correct. The hoops are inches 
apart, centre to centre. The upper hoops are marked as to the line at 
which they will cross each stud before they are fixed, so that the diameter 
of the silo remains the same all the w^ay up. This is done by first bend¬ 
ing them round the outside of the circle of studs at 3 feet from the 
giound, and marking the position of each stud on. the hoop. (Of 
course the hoop must be fixed to the stud from w^hich it was marked.) 
The lap of the two boards forming the hoops should be from 24 inches 
to 30 inches, according to the quality of the timber, so as to more than 
cross tw^o adjacent studs. Bolts are passed through these studs and both 
hoops, as shown in Fig. 5; | bolts to be used to secure the hoops at every 
alternate stud. If the end of a hoop is cracked, bolt over the lap a fishing 
piece to cover three studs. The studs are kept plumb as the hoops arc 
fixed. The first one to lx* erected should l>e one of tlie sides of the port 
holes. 

The Lining. —Twenty-four gauge galvanized iron is used. The lap 
is 3 inches on the studs, and one inch top and bottom. Press the sheets 
out to the line of the circle before nailing; i inch or ij inch clout tacks 
are used, 3 inches apart along the lap, and ^6 inches apart on the other 
studs. Three tinsmiths* rivets to used l)etween each stud to secure the 
horizontal lap. The edge of the lower sheet in each lap is inside the 
upper sheet, so as to exclude the w^eather. 

The Roof. —Construct roof by bolting three 16 feet 4x2 purlins to 
the top of the studs of each half of the silo, allowing a pitch of about 
3 feet to the ridge. Use 24 feet studs for the purpose of carrying the 
purlins, placing them in the circle where directed. Cover the rwf with 
8 feet corrugated iron 26 gauge, allowing one and a half corrugations 
lap, with spring-head nails at every third corrugation. Provide and fix 
three lengths of G.l. ridging 14 inch. 

The Port Holes. —The space between the last stud and the one 
first erected is made 22 inches clear. This makes the space between the 
last and the last but one less than 13 inches, A port is made in every 
second row of iron, the sill of the first cme being 3 feet from the ground. 
The sill and Tntel are made of 4 x 2, the top of the sill being flush with 
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the top of the hoop. The studs are backed up on their outer surface 
between the sill and lintel by pieces of 4x2, which are notched to 
cover the ends of the hoop corresponding to the middle of the port, and 
the whole secured with | bolts. The sill is nailed to the inside of the 
hoop so that it is flush with the studs on the inside. The stops are 3 x i, 
set 1 inch back from the inside face. The rectangular piece cut from the 
corresponding sheet of iron is backed up with three or four pieces of 
6x1, each 22 inches long, so that they fit close against the stops. The 
iron sheet then laps i inch or more all round the inside, and the 
pressure of the silage keeps the door against the stops. The 
doors are placed’ into position as the silo is filled, and tley are knocked 
back into the silo as each becomes exposed, as the silage is emptied from 
the top. Short lengths of 4 x 2 studs may be placed between each lintel 
and the sill above, to support the iron lining. 



PORT HOLE, FRAME SEEN FROM INSIDE OF SILO. 

Roof. —The roof may be left until the silo has been filled, as the silage 
forms a good scaffold to work from. The easiest method is to thatch it 
with straw, a few light saplings being laid across on top of the upper¬ 
most hoop, the straw thrown on top of them, well topped at the centre, 
and secured by a few strands of fencing wire from side to side. Another 
method is to make a low-pitched roof, as in the specification. The gable 
takes the head of the elevator. This roof may be covered with iron, 
paling, or ruberoid. The circular conical roof looks best, and is easily 
made. A light frame is secured to the tops of every third stud, and 
the rafters carrickl up to a centre post. It may be covered with flat iron, 
luberoid, or 12 x i boards which have been ripped diagonally, so that all 
the points may be turned to the centre post. The need for a roof is 
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much less in dry districts, and it will be found that the rain which drifts 
down the inside of the half-empty silo does most of the damage. Still, 
when the silo has been built full height, it is advisable to complete the 
roof. 

The cost of these silos may l‘)e calculated from the subjoined table of 
materials. In addition, a loo-ton silo requires 20 lbs. clout nails and 
56 lbs. bolts and nuts. The contract price for the whole of the materials 
for the silo (15 x 21), as f)er specification, including roof, was jQ2o 16s. 
(Deot^mher, 1905). This included redgiim foundation posts bolted to¬ 
gether and tarred; studs bored for hoops, and tarred for 3 feet up, and 
the battens for the three lowest hoops were also tarred; all materials 
loaded on truck at North Carlton railway station. A sdlo 30 feet in dia¬ 
meter and 30 feet high (no roof) was erected at Adelaide Vale for 
Another at Serpentine, 22 feet in diameter and 35 feet high (no roof) for 
£$2. When more than t 8 feet in diameter, it is handy to have a line 
of ports on opposite sides. 

Overground Silos. 
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Notes on Building the Silo. 

The foregoing directions should’ be followed out to the letter, as 
every point has been emphasized by the experience obtained in erecting 
nearly a hundred silos of this type. The foundation posts may be made 
tzS. D 
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long enough to stand more than 3 teet out of the ground with ad^ 
vantage if the silo is intended to be more than 25 feet high. Roiind 
or split timber will do for the posts, but .if these are used it is necessary 
to adze the inside face exactly perpendiculiar, so that the triple hoops 
may be quite true. The upper edge of the thi**d hoop from the ground 
must be exactly 2 feet 11 inches. This then ailows an inch of the first 
row of sheet iron to show above this hoop, and thus riveting may l)e done 
wdth ease. The first portdiole may be made kvel with the lowest hoop 
if it is intended to excavate Ixjlow the surface of the ground at any time, 
as shown in the accompanying illustration; but, if not it is handiest 
to make the first port 3 feet from the ground. The distance of 3 feet 
from one |x>int to the next is not a disadvantage in practice, as when the 
silo is being emptied, as soon as the top of a port becomes visible, the 
silage is excavated from behind the door until it can be opened, and the 
silage then raked down the slope towards this port, instead of being 
worked quite level as is recommended for the next 3 feet. Should 
it be desired to fill the silo while it is being erected, there is no difficulty 
in doing so. The lining is commenced from the bottom, and kept two 
rows of sheets ahead of the filling. The sheets should be painted before 
they are nailed up, and whitewashed as soon as the riveting is complete. 
Thi'S extra treading on the silage is an advantage, and there is als<’) no 
difficulty about the sca.ffoIding. In the ordinary way, a couple of 9 x 1 
planks are used as a scaffold, resting on the hoops in succession as the 
silo is built, and the iron is nailed on, beginning from the top. Remember 
that each row of iron lo.ses i inch from the lap, so that the top edge 
for a 21 feet silo is 20 feet 6 inches from the ground. It makes a neat 
finish to the top if an extra 6 x | hoard is nailed on the inside of the 
studs, so as to projet’t 4 inches above the edge of the iron. If thought 
advisable, the whole of the materials may bp tarred or painted before 
erection, and the iron should always Ix" treated in this 
way, at least on the inside, to protect it against any acids that may be 
formed. As an additional safeguard, two or three wire rof)es (the same 
as those used for stays) may be placed round the .studs, say, at 5 ard 8 
feet from the ground, $nd twitched up tight. This is advisable it the 
silo is 30 feet high, ar in any height when the timber is not of first 
quality. In fixing the purlins for the roof, the edge of the studs hardly 
needs notching at all, the bolt being quite strong enough to hold them 
together. In very tall .silos, where the foundation posts .stand, say, 
6 feet out of the ground, another triple hoop may be built as part r»f the 
foundafon at this height, and in all cases when anv of the lower hoops 
show weak parts (knots or gum veins), they shouhf he strengthened by 
making them of a double thickness of 6 x J timber. The foundation 
hoops of silos above 25 feet diameter are made of two thicknesses of 
6x1 instead of three of 6 x 

Staying the Frame. 

A tall silo exposes considerable surface to the wind, and although 
the circular shape is the best to meet w.ind pressure, it is necessary to 
take precautions to keep it upright when empty. For this purpose stavs 
ate placed at regular intervals round the sides. Three of these are suffi¬ 
cient for a small silo, four for one 18 feet in diameter, and six for the 
larger sizes. They may be made of a good sapling, or built of 4 x 2, 
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as sliown in the accompanying illustration; or, what is perhaps the l^st 
method, is to secure the frame by wire ropes (or six strands of fencing 
wire twisted together) to a good post twenty or thirty vards away. This 
allows the teams to draw in to the chaff-cutter wnthoiit inconvenience. 



FIG 5.— DETAILS OF STAY. METHOD OF JOINTING HOOPS. 

Enlarging a Silo. 

The silo built in this way is designed specially to allow of lieing in- 
crea.st;d in dejith. The easiest way is to excavate the interior in a circle, 
as large as the inner face of the posts, to a depth of 6 or lo feet or more. 
This gives 4J clear all round, and allows of a brick lining. If the 
walls are good clay or slate reef, they may be made smooth enough with¬ 
out bricking, and in that case the diameter of the excavation is precisely 
the same as that of the finished silo, so that the inside face is perpendi¬ 
cular whatever the depth may be. Any irregularities may be plastered 
up with clay. If lined with brick, the inside should lie finished smooth 
with a good coat of cement. When short lengths ha\*e to be used for the 
studs, these may be jointed in the following way:—The upper piecje of 
4 X 2 is halved for 9 inches, so that a 6 inch bolt is passed through the 
top of the lower 4 x 2, and then through the 2x2 tongue. In this way 
the upper .studs are gifted sideways out of line with the bottom ones 
2 inches; but the inside face is kept true. The long and short studs 
should be used alternately to break joints, and an extra hoop may be used 
to strengthen the silo in this part. As ah instance of enlarging the silo, 
Messrs. McDougall Brothers, Mipyip, built one 18 feet high last year, 
and now they have excavated it 10 feet below the surface, 
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and lengthened the studs by 7 feet, making the total depth 35 feet. 
In the rush of the first season’s work, it is often impossible to build it 
more than 18 or 20 feet, but next year the depth should be increased to 
30 or 40 feet. Remember, a narrow, deep silo is better than a broad, 
shallow one. 


To Pill the Silo. 

1. Before filling, whitewash the inside with a thick wash made of 

lime and skim milk. As this dries in a few minutes, it is 
sufficient to whitewash the iron each evening high enough 
to allow for next day’s filling. 

2. As the ports are placed in position, see that they fit closely all 

round. If necessary, use thin clay to lute the joint. 

3. As the filling goes on, it is impossible to tramp it down too 

much, especially at the sides. Get the youngsters from the 
nearest school to spend a couple of hours in the silo each 
afternoon. 

4. From 4 to 10 feet of filling a day is a satisfactory rate. 

5. When full, wet the top layer of silage thoroughly. Ther 

spread a layer of old curnsacks, and cover with at least 
6 inches of sand or earth. This is si^ecially required when 
the silage is made of one of the cereal crops, but is not so 
necessary if maize or amber is used, although even then it 
is an advantage. A cover made of bags sewn together, and 
tarred, will last several seasons. 

6. I'he shorter the stuff is cut, the better —I Inilj is better than 

1 inch. 

7. The elevator requires to be driven slowly for a chain-l>t‘lt ele¬ 

vator, but quickly for a blower. 

8. The ordinar) chaffeutter, with horseworks, will fill a small 

silo, but an engine is better for the larger sizes. 

9. Arrange the work of filling so that the sheaves are carted direct 

from the binder to the cutter. 
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(JALF FEEDING AT CALROSSIE. 

R, T, Archerf Dairy Supervisor, 

Mr. D. T. McKenzie is one of the most widely known and most enter¬ 
prising of farmers in the State of Victoria, and whatever is undertaken 
at Calrossie is (X>ndiicted on the best known lines. So it is with calf- 
fceding. About 100 calves were being reared there at the time of my 
last visit, and the system adopted might well be copied by any one rearing 
calves, for it; is recognised that the improvement of the herd has to take 
place through the calves. The Ijest bulls for the purpose are obtained 
which insures the progeny l)eing superior to their predecessors. 




The accompanying illustration represents a set of calf-feeding bails 
made so that they can be easily lifted about from place to place. It 
consists of eight bails 14 inches wide by 4 feet long, made of two sole 
plates of 4 in. X 2 in. hardwood, into which at the front and back of 
each bail are mortised) uprights of 3 in. x 2 in. The partitions are made 
of 6 in. X I in. and the sole plates are joined by 2 in. x 2 in. A piece of 
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6 ill. X 1 ill. runs along the front of the bails about half-way up, as shown 
in front elevation. Right ax:ross the front of bails, as shown, a 12 in. 
X in. hardwood plank runs, in which, in each bail, a round hole 
aboiirt^ 9 inches in diameter is cut. Into this a tin is placed, holding about 
gallons of feed. At the back of each bail-i)ost a staple is fixed so that 
a 3 in. X f in. or 2 in. x i in. batten can he slipped to bail the calves uj), 
or a (diain h(X>ked across. Another similar set of bails for older calves 
is made 5 feet from front to back, being a foot longer. The feed is put 
into the tins and eight calves are bailee! up, each calf then gets his own 
allow .UK'C, and the advantage of this system is very evident when it is seen 
that often some of the calves have their allowanf’e consumed before others 
have well started, some being very slow drinkers, others quick. These 
are prevented from getting too much and thus causing stomach Irouble.s. 
The others are assumed their share, and so instead of being weaklings, 
develop into sturdy, healthy animals. Tlie tins are thoroughly cleaned out 
every day, as are also the pens and calf-house, the floors of which are of 
brick and cement. These are scrubbed down every day, thereby keeping 
everything sweet and clean and .sanitary. 

The calves are fed on their own mother’s milk or beestings for three 
days, and new milk for two weeks, half new and half skitn milk for an¬ 
other week or so, when they are put entirely under separator milk, with 
which a substitute of some kind is mixed. Cod liver oil is used at present. 
This is mixed in the milk a-s it runs from the separator, and in this way 
has the effect of [irevonting the accumulation of froth on top. Tf the 
froth is fed to calves it is sure to create stomach trouble, and should 
always be removed prior to feeding. The vats and other utensil^ u.sed 
are kept scrupulously clean, and the milk fed at a proper temperature, as 
nearU as ]x>ssil)le 100 deg. Fahrenheit. The calves are supplied wdth 
lucerne hay in racks so that after being fed they can nibble at it. Thi^ 
is a great assistance in rearing calves. A little fine hay supplied in this 
way often prewnts calves from sucking each other’s navels,. 


THE ARTIEJCTAL MANURES ACTS. 

Unit Values for hie Year 1906. 

IF, Whlkinson, Government Analyst for Victoria, and Acting 

Chemist for Agriculture. 

The Victorian Artifi('ial Manures, Acts are framed expressly to protect 
any farmer from being charged undue prices for artificial fertilizers, and 
to insure that vendors of fertilizers deliver their goods up to the composi¬ 
tion and (piality claimed by label and invoice. 

The fir.sit of these objects is secured in a more or less arbitrary, but 
nevertheless in a practicsilly useful manner by annually establishing and 
publishing unit values for the fertilizing elements of Nitrogen, Phosphorus, 
and Potassium, in the forms in which they are contained in artificial 
manures. This is done on, the basis of chemical analyses, and declared 
sale prices for the current year of all manures bandied on a commercial 
scale in Victoria. 

Anah'ses are carried out in the State Government Laboratory of 
samples of all manuref^ not liable to vary in composition, required by the 
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Manures Acts to J)e submitted for analysis, once each year or oftener, by 
manufacturers and import^Ts. From these analyses the unit values are 
calculated, and are applicable to all sales of manures for a period of twelve 
months from the date of publicationi in the Government Gazette. 

The unit values are, in other words, the average trade values of the 
three most essential elements ot plant foods, namely, Nitrogen, Phos¬ 
phorus, and Potassium, in the forms in which they are commercially avail 
able. 

The approximate value i)er ton of any fertilizer sold in Victoria is 
obtained by multiphing the percentages stated of the fertilizing ingredients 
by the unit values fixed therefor in the list and adding the sejiarate values 
together :—Examples : - 

1. Sulphate of Ammonia. Invoice certificate. 20 jier cent. Nitrogen. 

Calculation: 20 x 14s. ^d. ... n ;£,*T4 6 8 

Calculated value per ton .. n 14 6 8 

2. Siiperphosphalc. - 

Invoice certificate, 21 per cent. Phosphoric Acid (Water Sol.). 

2 i)er cent. Phosphoric Acid (Citrate Sol.). 

,, I per cent. Phosphoric Acid (Insoluble). 

Calculation — 

Phosphoric Acid (Water Soluble), 21 x 4s. 6d. = ^^4 14 6 

Phosphoric Acid (C'itric Soluble), 2 x 4s. ... = 080 

Phosphoric Acid (Insoluble), i x is. ... =010 

Calculated value per ton ... ... 3 

A noteworthy feature of the unit values fixed for the year 1906 is the 
substantial reduction in the valuations for compounds of Phosphorus as 
compared with those of previous vears: —- 

1894. 1900. 1905. 1906. 

s. d. s. d. s. d. s. d. 
Phosphoric Acid (Water Soluble) ...60 60 53 4 <5 

Phosphoric Acid (Citrate Soluble) ,..60 46 48 40 

The decrease in the calculated value for an average suiierphosphate in 
1900 as compared with that for the present year is striking. 

The sample of superphosphate referred to in the above calculation would 
have been valued at i8s. in 1900, while its cost according to present 
market values is only ^^5 3s. 6d This gratifying condition of the 
fertilizer market i^ .to be attributed largely to the increasingly active com¬ 
petition in the rapidly expanding trade with artificial fertilizers. It is also 
in part due to improvements in the technique of handling and manufacture, 
and the inaeased facilities afforded to trade and manufactures by Aus¬ 
tralian Federation. 

The protection of the jicckets of jmrehasers of artificial fertilizers is an 
important aim of the Victorian Manures Acts. The laws render it illegal 
for any person to consign or sell in this State any parcel of manure ex¬ 
ceeding 56 lbs. in weight, except under invoice ^rtificate and attached 
printed labels. The invoice certificate and labels (tags) must convey definite 
information to enable the vendor to be identified, and the claimed value of 
the parcel of manure to be verified by chemical anal} sis. Thus the per¬ 
centages of the commercially valuable constituents must be declared by 




104 Journal of Agriculinrc, [8 Feb., 1906. 


invoice and laliel. Any departure below certain limits from the declared 
percentages of plant fertilizing constituents and those found on analysis 
constitutes a breach of the law. 

This system of comjnilsory declaration of iiercentages of fertilizing 
constituents in manures affords a considerable measure of protection to Vic¬ 
torian farmers. Every purchaser of manures possesses the right to send 
samples for anal)sis to an official analyst. By this provision of the 
Manures Acts anyi purchas,e of manure may be checked by the individual 
farmer with resj>ect to the percentage values and quality claimed. An 
additional device for the protection of purchasers of manures is provided 
by the powers of inspection and analysis vested in the authorized officers 
of the Government Laboratory. The iiisiiecting officers may ent i any place 
wheie manures are stored, or in transit, and remove samples for analysis. 
7 'he latest amendment of the Manures Acts, dated loth October, 1905, 
makes special provision for publication in the Government Gazette of 
analysis of all samples of manures taken hy inspecting officers of the 
La.boratory. The analyses must be published whether the samples comply 
with the Acts or otherwise. In a<lditio!n, any anaUses of manures collected 
by the inspecting officers, after publication in the Government Gazette^ may 
l)e published in or by any newspa|.)er ('irculating in an\ part of Victoria 
without rendering the proprietor, printer, or publisher thereof liable to 
any action or proceeding in any Court. 

It may be confidently anticipated that this new “advertisement*^ j)rO' 
vision*of the Manures Acts will exercise an actively deterrent effect on 
any vendor of manures contemplating illicit personal l)enefits at the expense 
of Victorian farmers. It is a pleasure to acknowledge that the, so far, 
numeniais. inspections of manures made by the Chemical Branch have proved 
that infringements of the law are extremely uncommon considering the 
magnitude of the commercial transactions in artificial fertilizers, and the 
large values represented thereby. This salisfaction should not allow slack 
control to supervene. In view of the continuous extension in the application 
of artificial fertilizers close control of the traffic is alike essential to the 
financial interests of farmers, honest manufacturers, and honest vendors. 

Modern agriculture everywhere tends, more and more exclusively to 
intensive culture, the object being always to raise the maximum from 
a given area of ground, whtA:her it be in grass, grain, fodder, fruit, or 
timber. Soils (]iiite exceiitionally contain the principal plant foods in 
proper proportions in forms readily available for plant nutrition. Even 
if this were .the case, current systems of cultivation would tend to rapidly 
alter the physical condition and also create a deficiency in the soil of one or 
more of the essential elements of plant foods. On the other hand, most 
arable .soils, all the world over, are more or less deficient in the assimilable 
forms of one or other of the plant foods, or of those at present relatively 
little known agencies which render the already existing fertilizing con¬ 
stituents of the soil eligible for plant nutrition. Such soils, owing to their 
deficiencies, cannot give a normal yield in return for the labour of ordinary 
cultivation, apart from fluctuating climatic conditions. 

Accumulated data gained by scientifically conducted agricultural ex¬ 
perimental work during the past 40 years have demonstrated in a most 
convincing manner the financial advantages to be won bv the use of arti¬ 
ficial and certain natural fertilizers for correcting soil deficiencies, and 
jeplenishinig the losses to the soil caused by plant cultivation. 
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In a highly convenient and concentrated form most artificial and some 
natural fertilizers! supply cultivators with a choice of all necessary plant 
foods. Used with intelligent judigment and discrimination, having a view 
to accurately ascertained soil deficiencies and plant needs, the artificial and 
natural fertilizers enable an increased return from the soil (apart from 
climatic considerations) to be counted upon with almost absolute certainty 
at actually minimum expeni^e. 

Cultural operatiiMis must not, however, be overlooked as an important 
factor in the production of continuous good returns. Thorough tillage, deep 
disturbance of the soil, and systematic rotations will always be prominent 
in maintaining the soil in the special physical condition enabling plant fonds 
to be so assimilated as to assure the maximum fertility. 

LIST OF UNIT VALUES OF MANURES IN THE MELBOURNE 
MARKET DURING THE 1906 SEASON. 


1 per cent, of Nitrogen in the form of 


{ Nitrate of Soda \ 
I Nitrate of Potash J 


is worth l.> 


1 V 

1 .. 


Sulplinte of Ammonia „ 14 

Blood Manure „ 11 

Fine Bonedust „ 11 

C'oarse „ „ 9 


6 

4 

0 

0 

6 


III the mixed manures, such as Phosphate mixture, Bones and Digester 
Refuse ; Blood Bone and Haslimagamly ; Dried Blood and Organic Matter ; 
Bono and Wood Ashes; Superphosphate and Gypsum; Bonedust and 
Gypsum ; Bone, &c., Maiiiiro—1 per cent, of Nilrogen is valued at 9s. 6d. 

If ail invoice certificate does not state whether the Nitrogen in the 
Manure is in the form of Nitrate, or Sulphate, or Blood, or Bones, it is to be 
assumed to have the value of Bone Nitrogen. 


1 per cent, of Water Soluble Phosphoric Acid ... 

fTliomas Phosplmtes 


id win-th 


I per cent, of Citric Soluble 
Phosphoric Acid 


Nitro Superphosphates 
Ordinary Superphosphates 
Guanos 


I percent, of InsolublePbos- 


phoric Acid 


Nitro SuperpboKphates 
l^Guanos 


I 

) 


I per cent, of Insoluble Phosphoric Acid in Ordinary Super¬ 
phosphates 


a. d. 

4 6 

4 0 

3 0 

1 0 


In a Bonedust— 

per cent, of Phosphoric Acid iu Fine Bone 


1 

^ II 5» »> 

I per cent, of Potash 


Coarse Bono 


4 0 
8 0 

5 6 
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THE LAMB TRADE. 

A. A. Brown^ M.B.B.S, 



CROSSBRED (LINCOLN MEKINO) LAxMBS. 

About 7 moiitbs old. Killed uf. Mk^hiu M'm. Andemiii and (Vh. Fleminijftoti Meat PrcsprviiiK Works 

for export. 


The industry in Victoria of raising lambs for the meat export trade is 
capable of enormous expansion if conducted on [)ropLT lines. The business 
is as yet only in its infancy, and when its j>ossil)i]ities are thoroughly appre¬ 
ciated, graziers will iK^stow something more than passing attention on an 
industry that affords such a wide scope of operation, and that .secures such 
quick returns. 

In the Annual Report of the Department ol Agriculture for rSgp, I 
remarked that the time was not far distant when sh<vp would be specially 
reared for export. An incentive has now been given to farmers to breed 
lambs for export by the tempting prices offered for prime lambs of a 
quality suitable for the trade. Farmers in districts where the railAvays are 
of easy access should bestow ])ariicular attention on the matter, as, by devot¬ 
ing their energies to the raising of lambs, ihey might be enabled in time 
to abandon the drudgery assa'iated with many of the tjvery-day occupations 
of the faim. Pastoralists now are beginning to devote more care in the 
^election of breeds to meet l)oth the re(]uirt*ments of the export of meat 
business, as well as the w(x>l industry. Ihifortunatelv, in many cases, no 
systematic efforts are being made to top off lambs for market, and I am 
quite convinced, from my Imowdedge of the business, that if the system were 
universally practist^d, the enhanced returns would more than repay anv 
outlay in the direction of making provision for suitable fodder to fatten 
the lambs. 

With the breaking up of the large estates wdder vistas open to view, 
and with/ attention concentrated on breeding the proper class of animal for 
meat export purposes, and the growing of fodder crops, to supply the wants 
of the animals, it is practicable, in those districts where the water supply 






8 Keb., 1906.] The Lamb Trade. 


is plentiful and certain, to greatly augment the number of sheep depas¬ 
tured, and so permit of an extensive trade in frozen lamb carcases being 
continuously carried on. With careful attention directed to breeding the 
b.“st varieties of sheep, and to the proper methods of growing fodder 
crops to supplement the natural pastures, raising lambs for export will, 
within a few years, rival the dairying industry in value, and I am optimistic 
enough to say that it will indeed eventually l)eoome the most important 
industry in the Slate. The dairying industry is an exacting one to those 
engaged in it, whereas the lamb industry has more congenial associations 
and surroundings to those who pursue it. In the raising of lambs for 
ex])ort, the hours of toil would be shorter, labour troubles would not press 



SHROPSHIRE-CROSSBRED LAMBS. 


Nitii'months old. A>oia>rc w(‘i;;ht of oiu'cassus 4.5 Him. The lainlw w ere a rrotts between Shropshire 
1 ‘tim and Liiicohi'Mei iiio ewe. Tlie ejircuHses .show tjitoiit lej^K and short, thick, plump bodu^ They are 
excellent export lanthH. 

SO acutely on those concerned in it, and the conditions of life on the farm 
would be rendered more attractive and pleasant. The whole secret of the 
enterprisje turning out successfully depends upon making ample provision 
for supplying fodder continuously to the flock, and method and manage¬ 
ment circulate around the feeding problem. 

Before touching upon the various special aspects surrounding the indus¬ 
try, one naturally asks what is the commodity that the London merchants 
require to supply the wants of their lamb trade. To meet the purposes 
of their lamb trade, Ix>ndon merchants want young lambs, direct from the 
mothers, and this country can supply them when no other country, exc.ept 
the Argentine, can. The Argentine is our most formidable com]x? itor on 
the London markets, but those interested in the industry, arid who have 
visited the Argentine, declare that we have nothing to fear from that coun¬ 
try, localise our lambs are generally superior in quality to theirs. In that 
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country, tape worms and round worms are jirolific inhabitants of the intes¬ 
tines of lambs, and when lambs are invaded b> these parasites the\ fail to 
thrive. The seasons in the Argentine certainly correspond' with our own, 
but, not only are the flocks infested* with Avorms, but scab extensively pre¬ 
vails, so that pastoralists find it impossible to fatten lambs in any quantity. 
The Argentine, however, is a large exporter of mutton, and in that com¬ 
modity, perhaps, will prove a {powerful <mough competitor. Lucerne crops 
are grown extensively in the Argentine, but are said not to have the nourish¬ 
ing qualities possessed by similar crops grown on Victorian soil. 

When the practice of properly feeding lambs is generally established 
in Victoria, graziers will realize prices cjual to what is obtained by New 
Zealand producers on the London markets. In fact, lambs of Victorian 



SIlROl'^HIRE-CROSSPRED LAMDS. 


L’li'ier ti iiuinUiM ohl Averayre weiHrlit of oarcaHMCH 34 lbs. Tlu* latubis were a cross bolwefii Shropshire 
ram and Lincoln Merino ewe. N^)te thick lejjs and phinipii»‘s« of wroasseH. At this aye, or \ontiyer, this 
breed eominands the highest prj«'es on the markets. 

origin, if properly tended, should command higher prices, since our climate 
is more genial, and therefore more favorable to the rapid development of 
the lamb and the cultivation of fodTder crops, than that of New Zealand. 

The lamb exix>rt season in Victoria usually commences in September, 
but it may some years begin in August. The lambs exported from Victoria 
are placed on the London markets in October, November, December, and 
January. In’tx>nsequence of seasonal differences, lambs from New Zealand 
are not placed on London markets till February, March, April, and May. 
The lambs raised in Britain Itself are placed! on the market in June, July, 
and August. It may be interesting to know that Britain, for its extent of 
country, runs more stock than any other nation over a similar area. In 
T903, there were 11,408,560 cattle and 29,658,840 sheep in the United 
Kingdom, and there were killedf for food purposes during that year about 
11432,000 sheep and lambs, the products of the nation. In addition, 
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there were imported something like 15,810,000 carcasses of mutton and 
lamb, of which Australia sent 478,037, New Zealand 5,078^,651, and the 
Argentine 5,900,000. Of the Australian proportion, Victoria sent 233,504 
It was not until April, 1903, that one of the most terrible droughts that 
ever devastated Australia broke, so 1903 cannot altogether be taken as a 


criterion of ,the Australian trade. 

In T904 there were exported from Victovi; 

i— 

372.918 lamb carcasses ... 

Value ^291,600 

72,134 mutton carcasses 

65,800 

864 l)eef bodies 

,, 9,600 

18,800 veal carcass^es 

,, 31,000 

1,708 jKirk carcasses 

,, 2,660 


The total value of the meat export trade for 1904, including all frozen and 
canned products (beef, mutton, rabbits &:c.) amounted to ;^651,245. 



CROSSBRED (UNCOLN-MERINO) EWES. 

Avei'aj|{:t‘ of cornvsHes, 95 llw. breetl to raise for export of mutton and to erotjH with the 

SliropHhire for prcuiuetioii of exjxjvt lambs. The (Jeanses, althoutfh iudicatini; the best breed for the 
piir[K)ae, are, however, in thia iHU'tirular I'ase, too hca^.\ for the trade. 



Growth of 

Victorian Exports. 




Mutton. Lamb, 


1897 

1899 

1900 

1904 

1905 

... 

... 196,623 

... 307,065 

••• 257.432 

72,134 ... 372,918 

59.252 ... 589,85s 
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In 1904, there were in New Zealand 18,280,806 sheep, of which 
9,222,448 were breeding ewes. In that year, New itealand exported 
2,050,542 carcasses of mutton and i,9i7„o26 carcasses of lamb, and 
144,647,376 lbs. of wool. In that country there are 21 freezing works, 
capable of freezing 4,000,000 sheep j)er annum, and there is a fleet of 
steamers specially equipped with refngerating plants engagd in carrying 
the cargoes to Great Britain!. 

The latest returns ibdicate that there are 10,167,691 sheep in Victoria 
The State, no doubt, is capable of producing sufficient sheep for its own 
requirements, but a considerable number of fat and store sheep are annually 
imparted from the Riverina. There were slaughtered for food' purposes 



CROSSBRED (LINCOLN-MERINO) LAMBS. 

Ten inonthH old. Averajj^e weight of eArcasses, 46 IbB. TheRe emreusups show fairly thick lenfs, and 
olthoiigh plump enoug-h are rather loiiif. They are fairly ffood exjiorfc lambs. 


in Victoria during 1904, 2,305,729 sheep and lambs, and there were ex¬ 
ported 123,208,, 133 lbs. of wool, the average production per sheep Being 
about 7j lbs. The value of the wool exported amounted to j£s, 4 S 2 » 973 * 
The increase in the number of sheep in Euroj)e, America, and Aus¬ 
tralia is not keeping pacse with the increase in population, andf the number 
of meat consumers is increasing out of all proportion to the number of 
sheep being raised. The population in meat-eating countries is steadily 
increasing, and the increase in the number of sheep is not keeping pace in 
a corresponding fashion. In Australia the numl>er of sheep will always, 
be a fluctuating quantity, seeing that the country will always be subject to 
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periodical droughts. These facts indicate to graziers in favoured localities 
the enormous possibilities of grazing sheep for export. There is, i>erhaps, 
at present, more money made in raising sheep in proportion to the money 
invested' than in raising any other species of live stock. 

Feeding and Management. 

The natural pastures of Victoria, except in certain favoured districts, 
cannot be continuously relied upon to fulfil the requirements of providing 
feed for stock, and in order to make the industry successful it is necessary 
that great attention should be paid to the feeding of lambs. In good 
seasons grasses and herbage may be abundant, and lambs may then, 
perhaps, be readily got into prime condition on the natural pastures for 



southdown lambs (three-quarter bred). 

About 7 months oUl. Avvru^e ^vfiK’ht of oarcasHes, about lbs. LejifB not so thick and (‘arcasses 
{generally not so plump as Hhropshiri^ cross. They are, howe^ er, g:ood ex]K»rt lanths. 


early shi*pment. But to rely on the natural pastures in Australia to supply 
the wants of animaJs is simply courting disaster. Seasons are v-^tv unreli¬ 
able, and it behoves every one embarking in the industry of raising lambs 
for export to grow fodder crops. From the time the lamb is lx>rn until it 
reaches the slaughter-house, it should’ not be allowed to receive any check 
in its development. When, by privations of hunger, a lamb receives a set¬ 
back in its career, it is very hard to get it to regain condition, and when it 
does so it is generally in the meaner stage, and its value has depreciated. 
The lamb must be enabled to thrive from the very start of existence, and 
become prime quality in the shortest time possible, and' this can only be done 
by supplying abundance of food. In adverse seasons, lambs soon fall away 
in condition, and, if they have to travel far to the railway, the evil is 
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accentuated. Where raihva>s are fairl\ accessil>le, the itxlustrx should 
flouiish. As a matter of fact, the rail\va)s play a most important part in 
making the industry a success. If the farms are very distant from the rail¬ 
ways, the lambs fall away much during the journey over the roads to the 
trucks, and also over the rails to the abattoirs, whereas, if railways are 
close to the farms, the lambs do not suffer nearly so much damage in 
transit to the abattoirs. 

Every gra^iier, to l:>e successful, requires to cultivate a portion of his 
holding, so that plenty of feed may always be available for the requirements 
of his stot;k. Even in good seasons, when the natural pastures are amply 
clothed, it is surprising what excellent results are obtained in feeding lambs 
on special crops. The feeding of Iaml)s an special crops, in addition to 
the grasses picked* up on the natural pastures, makes all l"«e difference 
between decided success and indifferent returns in the enterprise. The time 
has arrived’ in Australia when proper attention must be bestowed in 
making provision? for feeding stock. On small holdings, where rainfall is 
reliable, this will, no doubt, be cHone. Even on large holdings, in districts 
where rain is uncertain and! wat^^r sc'arce at times, ensilage m the gfx>d sea¬ 
sons should be made from the natural grasses and sown crops, and conserved 
for times of scarcity. The conservation of fodder is one of the most important 
factors in connexion with the continuance of the industry. To insure continu¬ 
ous success, something more than the natural grasses are reenured. Tru(» 
enough, there may be seasons when lambs can be fattened rapidly on natural 
pastures, but such seasons are the exception, and not the rule. In indif¬ 
ferent and poor seasons, lambs cannot l>e properly fattened on the natural 
pastures, and so artificial fodder is an essential factor in getting them into 
prime condition. Suitable forage crops should be grown to supplement the 
. feed derived from the natural pastures, and, in all districts of the State 
where the soil is suitable and water available, either from rain suppiv or 
irrigation methods, lucerne can always be grown, and lucerne is good feed 
to top off lambs, I.ucerne grows well on river flats, but it also thrives 

well on uplands. Under irrigation it grows >vell in Mildura, and the 

bleeding of lambs for exjxjrt is an industry that can be profitably combined 
with fruit-growing there. In Mildura, leguminous crops, for the purpose 
of enriching the soil with nitrogen eomyiounds, are now being generally 
grown, and the crops should be availed of to the l>est advan age to meet Ixith 
the requirements of the orcha]fd and the feeding of stock. By feeding the 
crops to stock, and* allowing the stock, when conditions are favorable, to 
graze over the ground, then, for all practical purposes, manurial require¬ 
ments are fulfilled. By putting the forage through animals, better and 
quicker results are achieved than if it were simply allowed to rot on the 
ground. In going through the animal, rapid transformations take place 
in the forage, and when it leaves the animal, it is brought close to a form 
in which it can <^asily, by certain soil bacteria, be rendered suitable for the 
requirements of plants. Lucerne in summer and autumn, and rape in 
winter, are perhaps the i^est of all fodders to supplement the natural pas¬ 
tures. Rape and lucerne can be grown in almost every part of the State 
where it is possible to practise with success lamb raising for export. With 
proper management, exoess lucerne could be cut and converted into hay, 
and lucerne hay could be fed* to sheep during winter or bare summers. In 
certain districts, rape and millet luxuriantly thrive. The rape should be 
sown in early autumn, particularly in Gippsland and in the Western Dis¬ 
trict, just after the. first rains have fallen, By sowing in early autumn, 
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good feed is available right through the winter, and perhaps no fodder crop 
tops off lambs better than rape. For summer feed, besides lucerne, maize 
and amber cane could be grown, and excess growth should be converted 
into ensilage. Rye andf cocksfoot are always good grasses to sow down 
in districts where rainfall is certain and soil suitable. In topping off 
lambs, mangels and turnips are also excellent foods. 

In lamb raising for export, the growing of fodder crops is an essential 
condition to insure success. The difference in prices between prime and 
ordinary lambs points out the advantages of proper feeding. Graziers 
happily circumstanced as regards rainfall and water supplies, should not 
hesitate to put down fodder crops. Grasses- require regular renewal, and 



UNSUITABLE FOR EXPORT REQUIREMENTS. 

LaiiilM 10 inonthH old. of a nondescript breed. Avera^* wei^-ht of carcasses. it({ 11 m. The rnirasses. 
ttlthuu((li aninmlH were weil f«l, show hmg: thin lejfs and g'enei'nllj^ a want of plumpness. 


the kinds suitable to particular soils should always be grown. By properh 
feeding lambs and sending them to market in prime condition, graziers are 
well repaid the trouble and expense incurred'in fetching them up to prime 
condition by the higher prices commanded for the animals when they are 
of first quality. 

In seasons when forage is plentiful, the excess should be converted 
depending upon its character, either into hay or ensilage. All who wish to 
conduct the industry on approved lines must always have at command 
plenty of food-stuffs. Surplus grass should be made into ensilage. In 
the form of ensilage, the juices of the grasses are conserved. Ruminants 
require juicy foods, and, if ensilage is made, a succulent food is always a: 
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hand to be fed to stock during dry summer months, at which season indeed 
they require juicy food the most. The making of bush hay, or stack 
ensilage, is possible in good seasons in all districts. The waste of good 
pasturage that cccurs in seasons of plenty is something astounding. Bush 
hay, or stack ensilage, if kepi for seasons of adversity, would tide many 
graziers over troublesome period's. During periods of drought, tliie losses 
of live stock have been appalling, and, if the surplus grasses of good sea¬ 
sons were converted into bush hay or sta(‘k ensilage, the enormous losses 
that have hitherto ruined many pastoralists wtnild, perhaps, be obviated, or, 
if not actually obviated, w-ould at least* be minimized. Of course, the 
labour aspect demands consideration, but it would be found profitable to 
undertake the work, notwithstanding Iht^ industrial difficulties to which 
attention lias been drawn. 

"I'he appropriate manuring of pastures is a matter that must not be over¬ 
looked, if their continued fertility, at a high level, is demanded, and there¬ 
fore the lands should be lightly dressed annually with superphosphate, bone- 
dust, or other requisite manure. 

It i.s important to notice that lambs slunild be marked and castrated 
eaily, so as to avoid the check to development tliat the operations involve. 
The profK^r arrangement of the paddocks for the lambs to^raze over, so 
that the fl(x:ks can be shifted;, say, once a month, from one paddock to 
another, is expedient. This transference of the flcxks from one paddo('k to 
another tends to keoj) the pastures clean. 

All methods that will enable the lambs to thrive from the outset of exist¬ 
ence and become prime quality in the shortest period! possible must be 
practised. 

Sheltering Stock. 

Shelter should l^e provided in all paddocks to protect stoc^k from the 
inclemency of season. It is a singular fact that few stock-owners make 
pioper provision for sheltering stock. The winds of winter, and, indeed, 
those occasionally of other seasons, are very cold, and if belts of timber 
were planted ample shelter would be provided from wind, hail, and 
rain. Xeglect to provide shelter has oft<*n entailed serious losses in the 
flocks. When shorn sheep and young lambs are exposed to cold and 
wet, mortality may lx* great. The expense of planting trees is not great,, 
and the increased value of the^ property well repays the trouble. It is 
wise to plant trees that will not only afford shelter, but that will serve as 
fodder in times of scarcit\. 

The i)opper tree and African box thorn will grow in jmy part of the 
State, no matter how arid, and make splendid shelter, but stock will not 
eat the leaves of these trees. The Pinus Imignis, once it gets a hold, 
resists droughts, and makes dapital shelter, but it is also uneatable. In 
districts suitable to their growth, sugar gum or currijong trees should be 
planted. The leaves of these two trees are edible, but sheep would 
not eat them so long as other more nutritious frxlder abounded. The 
value of the currijong as a fodder in times of drought is incalculable. To 
feed stoc’k, the branche.s should be simply lopped off, and on no account 
should the trees be felled, for it is a wanton waste to do so. After 
being denuded of the limbs, the trees quickly recover, and, as a matter 
of fact, they seem to be invigorated by the trimming to which they have 
lieen subjected. TheJeaves contain considerable quantities of moisture, 
so the trees are particularly adapted for feeding during drought 
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periods. It is not to be thought that .stock will fatten on curri- 
jong like they do on saltbush, but they can l)e kept alive on it. StOck 
eat not only the leaves, but the soft parts of the branchf^s as well. Stock 
effectively sheltered thrive well, and are easily kept in forwlard condition. 
Exposure to cold makes great demands on the animal economy. Animal 
heat is dependent upon the slow combustion of foods ingested, and, if the 
heat of the body be pnoi>erly conserved by rugging and sheltering animals, 
there is less waste of tissue in keeping their fire aglow, and consequently less 
food is required to keep them in a heallhv and prime condition. 

(To he continued.) 



SHROPSHIRE-CROSSBRED LAMBS. 

About« niontliM oW. KiHecl at Mesyrs Wiii. Andei'suii uhcI Co.’s Fleiuing'tou Meat PrcserviiiK- Works 
for e\i»ort. 


GARDEN NOTES. 

/, Cronin, Inspector, legctation Diseases. 

The Carnation. 

The garden carnation is a descendant of Dianthus caryophylht%, a 
species indigenous to Britain and parts of Europe. It has l)een cultivated for 
many centuries, a record existing of an import nion of plants into England 
from Poland in 1597. The types are numerous, and at various times 
have been arranged into classes, each denoting some particular arrange¬ 
ment of colour in the flowers, or growth in the plants. The classification 
adopted in Australia is—( t) the spring blooming or show section, which 
is again subdivided into self, flake, bizarre, picotee, fancy, and decorative 
kinds; and {2) the perpetual or tree carnation of semi-shrubby habit, 
which is divided into show and decorative classes. A show carnation of 
either section should have broad petals, free from serration, and a long 
calyx that does not **burst” unevenly. Decoratives, which include most 
of the best winter blooming varieties as “ H. Plumridge,” “Peach 
Blossom,” &c., are fringed or serrated at the edges of the petals, and the 
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calyces often burst at one side. The show carnations are usually stouter 
in the petals than the perpetuals, and endure heat better, but there is no 
doubt th&.t the latter are the most suitable for general cultivation, as they 
flower over a long period, imd grow into large plants under proper treat¬ 
ment, producing quantities of blooms suitable for all decorative purposes. 

Preparation of Soil and Planting. 

The carnation will thrive in any fair garden soil that is well drained. 
Good drainage is probably the most essential factor in the cultivation of 
this plant. The soil should lie deeply worked and a fair quantity of well- 
rotted stable manure mixed through it. Tn heavy, retentive soils the 
addition of sand, wood ashes, or other material that will male the soil 
porous, is necessary. In very light, sandy soils add strong loam or clay 



DARK FLOWERS, ALL PERPETUAL BLOOMERS. * 

Ijfft" Tftnner’a Scarlet ” scarlet; risfht“ Tommy Atklne," maroon, flaked red; 
top “ H. PlunirUlge,” maroon ; bottom “ Incomparable/’ buff, edfced scarlet. 

to the lower spit, and tread the soil firmly before planting. Though 
carnations will thrive in mixed groups or beds among roses and other 
plants, special beds should l)e prepared if fine flowers are desired. A 
sunny .sheltered jXKsition is most suitable. Narrow beds that will accom¬ 
modate two or three rows of plants, about 3 feet between the rows, are 
best. The plants may be set i J to 2 feet apart in the rows. Such a bed 
can be easily covered to protect the blooms, if necessary, or may be en¬ 
closed with wire netting if rabbits or hares are troublesome. Early 
autumn is the Ix^st time to plant. The ground being warm, the plants 
soon be(x>me established and will flower the following spring. 

Pests and Diseases. 

Mealy bug is the worst enemy of the carnation grower. It penetrates 
to the deepest roots, and once establislied it is impossible to eradicate it. 
It will spread from plant to plant, and ruin a collection in a very short 
' time. The effect is ’'a general sickly, yellow appearance, and the only 
remedy, destruction of the plants affected. Caterpillars of various..kinds 
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attack carnations. The most destructive are the larvae of the Agrotis and 
other cut worms which inhabit the surface soiJ in the day-time and feed 
on the plants at night. The soil should be examined mid the cater¬ 
pillars destroyed. An occasional spraying with Paris gre<m will keep 
looper and other small caterpillars under. Soot worked into the soil 
lightly near the j)lants deters both bug and caterpillar. Carnation “ rust 
and ** six>t ” are fungi that are occ«nsionalJy found attacking plants, 
especially when grown in cold, damp situations. The affected leaves or 
parts should be removed and burned, and the plants kept as dry as 
possible. Dusting the plants with lime and sulphur, equal parts of each, 
or sprayiVig with sulphide of potassium, 1 o/.. to 2 gallons of water, is 
the besit means of combating these and other fungi. 



IJGH'J COLORS. 


T^fl“ J. Keystoii/’ yellow wlurecl red,8priiiK bl<»omiiiK picoti'f; rishtTrojan," white, show 
mniation ; to]!;- “Airs. IlainilKin/’Iniff flaked i-osc, perpetual fanc'y ; bottom :-“J*rinoess 
Alice,” white stri|ied ceri«e, ).)erpetual fanoj. 

Flower Garden. 

Dahlias will need a deal of attention this month. The plants should 
be kept growing freely, and the growths siipj)orted as made. An excessive 
numbei of shoots should not be allowed; six or eight, according to the 
strength of the plants, being sufficient. In thinning, the inside shoots 
should always be removed. The plants will recjuire a libeiial supply of 
waler during dry, hot weather, and the surface of the l^eds- should be 
stirred occasionally. If the blooms are required for exhibition, an occa¬ 
sional watering with liquid manure will be beneficial. 

Chrysanthemums grown for large blcoms must be regularly attended 
to. Tile “ crown ” buds must lie saved on most kinds to get first-rate 
blooms. This bud usually appeals in the point of the slioots during 
Feliruary, surrounded by growth buds. The flower bud is round and 
occupies the c^lre of the shoi^. All other Viuds, 1.^., growth buds, should 
be removed wdth a sharp pointed knife, particular care being taken not 
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to injure the flower bud. Allow the buds to grow to some extent Ijefore 
applying liquid manure. March is early enough to begin to “ feed 
plants growing in the open ground. 

Roses that have been allowed to grow steadily should now receive a 
top-dressing of manure ^d be liberally watered to induce free growth. 
A profuse autumn flowering will result im the case of the tea and hybrid- 
tea varieties. Roses are not liable to be attacked by thrips to a great 
extent in the autumn, but will need to lie carefully examined for mildew 
and aphis. An early dusting with sulphur in the case of the first, or 
spriiying with nicotine in the latter, will save a lot of trouble later. 

Early in March is the right time to plant bulbs of Daffodils. The 
soil should be prepared some time before, and ought to be deeply worked 
and some well-decayed manure mi!xed thoroughly to the bottom. This 
applies to the preparation of ground for* bulbs generally. Bulbs of some 
species may remain in one position undisturl:>ed for several years, but they 
will not be very satisfactory unless the ground has been properly prepared 
at planting time. Good drainage is an absolute necessity. Very fine 
blooms of Anemone St. Brigid were exhibited at the metropolitan 
flower shows last spring. This anemone is not new, but has been greatly 
improved by cultivation and selection. It will not succeed in light sandy 
soils, hut in strong loams it is one of the best spring blooming i>lants in 
cultivation. Anemones and Ranunculus should be planted this month. 
If they are not planted early they develop their flowers in warm sunshine 
when they are of little value. 

The hoe should be freely used in all Ix^ds and borders that have not 
been mulched. A light dressing of bonedust or superphosphate worked 
in with the hoe will greatly improve the flowers of Delphiniums, Gannas, 
and other plants that will bloom during autumn. Seedlings of perennial 
and early-sown annual plants will need careful shading and watering. 
They must not be overshaded or the plants will be drawn and weakened. 
Plenty of air should be admitted, and the shading rf^moved after the heat 
of the day is past. 


Kitchen Garden. 

As the ground is cleared of peas, p<^atoes, and other crops, manure 
should be literally applied arid worked io, so as to be prepared for the 
planting and sowing of various vegetables for winter use. Next month 
a deal of ground will need to be ready for planting if a succession is to 
be maintained. Beds, loo, will be required for the sowing of seeds of 
cabbage, cauliflower, &c,, from which plants will be available for late 
planting. In a garderi where vegetables arc to be produced for an ordinary 
household, frequent sowings and j>lantings are necessary. In short, it is 
largely perpetual preparation,’sowing, and planting. Rotation should be 
observed as far as possible. The ground should be kept well cultivated 
between young growing plants. Thin out well when necessary. A few 
good specimens of any given vegetable are preferable fo a cart-load of 
rubbish, and are easily produced if fair root room and plant food are 
allowed. 

Seeds of French bean and pea may be sown early. Cabbage and 
cauliflower (early and late varieties), turnip, lettuce, and radish seed 
should also he sown.'^ Plantings should be made from former sowings of 
cabbage, cauliflower, and celery, taking advantage of cool or moist weather 
for the purpose. 
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ROSBS-IHSECT ENEMIES. 

(Continued from page 6i.) 

C. French^ F.Z. 5 ., F.E.S., Government Entomologist, 

White Scale (Diaspis Ros/e). 

A white scale insect infesting the rose, raspberry, blackberry, currant, 
and other members- of the same orders of plants. Male, winged; colour, 
light amber with dark, irregular markings, wings white. Female, wingless, 
eggs red colour, form oval, and from twenty to fifty under each scale. This 
serious pest of the rose is one which, if not well looked after, will not only 
render the plant unsightly, but will kill the latter outright, so that, as in 
\ he case of most of our insect troubles, the spray pump must be kept going. 
Upon the first indications of the presence of this scale, cut the plant as hard 
back as ])ossihle for the time of the year. Get a nailbrush or something 
of the kind, and after having burned the prunings, proceed to scrub the 
tliickor shoots, using either a resin compound, kerosene emulsion, or even 
nicotine and soap boiled up together, and wilh this give the woody parts a 
liard scrubbing. For the weaker shoots, spray with a well-diluted resin 
compound or saaperine. Tf the plant be badly affected, take it carefully 
up during the months of either June or July, cut it back, then immerse the 
whole plant for 24 hours in a solution of toiiacco water. Give the plant 
stems another good scrubbing, and after disinfecting the soil with some 
lime, or, better still, muriate of potash, replace the plant, and watch it 
carefully for a time. 7 'he white scale is not easv to stamp out, the great 
secret oif success being to constantly watch the plant, and if the slightest 
traces of the scale be visible, act promptly. 

Looper Caterpillars (Geometrid Moths, Several Species). 

The so-calledi “ loopers ” are larv® of small moths, the name of looper 
having been given to the caterpillars on account of their looper-like attitude 
when in motion. The female moth deposits her eggs upon the young bud 
of the rose blossom, and, when hatched, the tinv grub at once commences 
to bore into the bud. If not at once notfced, the blooms so attacked are 
done for. The geometers belong to a group of Lepidoptera largely repre¬ 
sented in Australia, and included amongst them are many of the worst of 
our leaf-roller pests so well-known to the rose-grower. Spray with 
either w^hite hellebore, weak Paris-green, or nicotine. 

Red Spider (Tetranychus Telarius). 

This well-known pest of growers is not, strictly speaking, an insect, as 
it belongs to the great group of acarids or mites. Still, I have considered 
it of sufficient importance to include in this article. The red spider is one 
►>f the most troublesome and, in seme cases, one of the most destructive of 
pests, the eggs remaining both in the soil and on the plants during the 
whole season. The tiny animals, when full grown, are red in colour, hence 
their title. Deterrents are here again in evidence, l^en the foliage is 
firm, spray with either quassia, hellebore, or a weak kerosene emulsion. 
When spraying, keep a full strength solution for the sml, as upon examina¬ 
tion, especially if the soil be a heavy one, myriads of the tiny beasts are 
to be found in it, and there remain until the late spring, when they sally 



126 Journal af Agrtculture. [8 Feb., 1906. 

out for their work of destruction. Where it can be judiciously done, keep 
the hose and syringe going, as once the ^‘spider tackles the foliage it soon 
spoils the latter’s beauty. The red spider must be kept at in the early 
stages. If the “ web ” be once formed it is most difficult to destroy the 
pest without much injury to the plants thems.elves. Spimo, a great home 
remedy for spider on hops, might with advantage be tried here on roses as 
well as on other plants. 

RUTHEBGtEN FlY (XySIUS SP.). 

This is a small but formidable pest of tlve rose grower. h is one of 
the tiny species of plant-bugs, and is one of the wor.st of our all-round 
insects. The perfect insects are winged, and are to L)e seen m countless 
millions. When they settle upon a rose bloom the\ at once commence 
to drive their beaks, into the petals, and then the whole of the nourishment 
rt-quired to form the perfect flower is sucked out, the buds being left on the 
plant shrivelled, blackened, and dying. As these insects congregate in 
rubbish, it is desirable to mulch the roses with grass, and a». daybreak 
remove the mulching bodily, and burn it. The crevices in the .soil are also 
great harboring places for this pest. The soil should, therefore, be sprayed 
with a strong in 8) kerosene emulsion. When the pest makes its appear¬ 
ance it must be tackled at once, and alw^ays either in the morning, Irefore 
the sun gains power, or after dusk. In the case of roses, it will be difficult 
to use any material strong enough to kill the insects without damaging the 
ter.der foliage of the rose. Smoke fires, although successful, is but a half¬ 
hearted way of dealing with the pest, for instead of destroying the insjCCts, 
you drive them on to your neighbour’s property, where they hibernate until 
the following season. The Rutherglen fly is a hard nut to crack, and' will 
look at the ordinary treatment meted out to insect pests as merely in the 
light of a huge joke, and will even thrive upon a spraying with undiluted 
fusel oil. I find, however, that the beast does not like either quassia chips 
or pyrethrum insecticides, so I would recommend these materials as worthy 
of a trial. 


Light Brown Apple Moth (Cac®cia Responsana). 

This small hut very destructive moth is next to the codlin, our most dan¬ 
gerous insect pest of the appld grower. The perfect insect is yellowish 
brown, the grubs being not unlike those of the codlin moth. As in the 
former species alluded to, the eggs are deposited upon the face, also in the 
folds of the rose petals, and the grub, when hatched, eats into the bud, 
thereby causing it either to fall off the tree or is otherwise rendered use¬ 
less. In the case of this pe.st, dteterrents should be used, and for this pur¬ 
pose the pyrethrum insecticides dusted on the young flower buds are very 
useful. Occasional sprayings with a weak (i in 20) kerosene emulsiofa has 
also been, used by many with much success. This moth frequently deposits 
its eggs about dusk and early in the morning, and. owing to the great d^age 
it does, is well worth watching, T have seen a clmjen or more buds ruined 
in a single night, and, as the trouble is not at once noticeable, it will be 
seen that careful observation and prompt treatment are necessary tt> attain 
success. 

Mealy Boo (Dactylopius). 

The ** Mealy Bug ” of gardeners is a great pest, especially as*it attacks 
:,;^the roots as well as' the branches of the plant, and will be quite at home 
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in soil of any kind, especially heav\ soil. This pest is more troublesome 
to- persons who^ force roses, either in pots or in tubs. The bug does not 
appear to do much harm to roses when they are planted out of doors. When 
this insect appears upon the plant above ground, spray with kerosene 
emulsion, and in spraying for this pest especially, the liquid must be forced 
\m to the plant with as much force as is consistent with the constitution of 
the rose to be treated. When the bug is on the root of the plant, disinfect 
with either bisulphide of carbon, placed in the soil, by means of an in¬ 
jector,” or sulphate of iron. Tn planting roses on old and used land, great 
care must be taken to treat the soil before planting with some muriate of 
potash, which is almost a specific against peach aphis when at the roots. 

Cut Worms (Euplexia Nigerrima and Others). 

Tliis jiest, the name of which I here gi\"e, is a terrible pest in rose gar¬ 
dens, the habits of the parent motiier being mostly similar to that of the 
preceding species. The larvae or grubs are of a dirty greenish brown 
colour, and are fairly active when at their work of destruction. This grub 
is a most voracious feed^t^r, and will ruin a large numlier of rose buds in 
a very short space of time. It will also attack the leaves. The moth of 
the species here named is black, with a few white markings. We have 
reared it from the rose and the carnation buds. Other noctuid moth grubs 
will also tackle the ro.se, but this is, I fancy, the worst species for florists^ 
flowers. Spray with white hellebore or nicotine. A good plan is to mix 
bran, arsenic, and treacle together into a paste, and at dusk lay pieces here 
and there amongst the plants, Formuldi 50 lbs. bran. 12 lbs. arsenic, 
d ll>s. treacle. 

Stick-case Moths (Metura and Entometa). 

These insects, whilst in the larval state, are a great trouble to growers. 
A very few of the grubs, with their singular stick nest, will soon make short 
work of the foliage of a rose or any other plant which they sel^ for attack. 
I'he I'lerfect insect is a small moth," The female is quite destitute of wings. 
It both makes and inhabits the case above mentiemed. The males, 
although ci^minon, are but rarely seen, and' are best captured by means of 
placing a female under a wire meat cover, or a sieve, and in this way they 
aie easily attracted. As an illustration, I may say that for nearly 50 years 
I have been collecting insects, and have only taken two male specimens of 
these moths in the ordinary way. Fortunately, thei^ grubs are easily 
killed, and a few applications usually suffice for the purpose. Take i lb. 
Paris green (paste form is the easiest), 4 lb. lime, mix and dilute for most 
plants, say, t gallon of the mixture to j6o gallons of water. The grubs, 
Wng leaf-eaters, are at once poisoned by the material sprayed on to the 
plants affected. In the case of roses, it is seldom that the grub attacks the 
foliage until the latter is well ripened, so that the mixture can be used 
at a fairly strong rate. There are a few other, and smaller, stick-casc 
insects which attack the rose, but these are not sufficiently numerous to do 
an\ considerable damage. 

Jassid (Jassidas). ' 

We now come to a tiny green cicada-looking tieast, which, for its size, 
l ids fair to become one of the rose-growers* worst pests; at least, when the 
plants are in bloom. This insect makes its apj^arance in the hottest 
weather, and, like the “Rutherglen fly,*' simply swarms, on the leaves as 
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well as on the blooms. Comparatively spt^aking, this insect is of iteent 
introduction as a garden pest, although it is supposed to be a native of this 
State. The group to which this insect is alli^ contains some of the most 
extraordinary forms of all insect life. Let us hojie that this beast may 
soon take its departure. Deterrents in the way of quassia, hellebore, 
emulsions of all kinds, and also care as to the manure used, will have to 
be adopted. Trapping should be done soon after daylight, or after the sun 
has lost its power. 


THE OROHAlll). 

James Lang, JIarcourt. 

January has been unusually dry, and the fruit trees are beginning to 
show signs of suffering from want of moisture. Where there is a good 
supply of water available, and the orchard has been irrigated, the trees 
and fruit are looking well. Through the lateness of the season, fruit is 
not as large as is usually the case in January, and will be from three 
weeks to a month later in maturing. This will have to be liorne in mind 
when marketing the fruit, especially for oversea markets; if picked in an 
immature state, the fruit soon shrivels. 

The apple crop in many districts of the State is very light, and 
orchardists are apt to neglect the necessary spraying for Coillin moth, but 
whether the crop is light or heavy, the moth will have its share, unless 
kept in check by spraying. Where only a few apples are on a tree it 
is perhaps l)etter to pick them off, rather than expend labour in spraying; 
the trees that have a good crop can ttien be better looked after. Band¬ 
ages also should be examined every ten days or so in the drv districts, as 
the grub, after leaving the apple, soon enters the chrysalis stage, and 
the second brood of moths api)ears. 

Strawberry plantations also should be looked ov^r, and if the runners 
are not required for next season they should be cut off. In selecting 
runners for planting, it is advisable to take them from plants that fruit 
well, rather than indiscriminately from the bed. There are strains in 
plants the same as in animals, and it should always be the aim of the 
orchardist to propagate only from those trees or plants that are of a 
good fruit-bearing strain. 

P'ebruary is the best month for budding fruit trees. If bark does not 
rise freely, give the stocks a good soaking of water. This will cause 
the bark to rise, and make the operation a siux^ess. 

It is much to be regretted that a uniform case Act has not yet Ixjen 
passed by Parliament. It is nothing less than a scandal to the fruit¬ 
growers that such a state of things in regard to fruit cases should continue 
for so long. The matter has been under the consideration of the Central 
Fruit-growers* Association for some years, and, so far, nothing has been 
done. It is difficult to say how many different sizes of fruit cases come 
into the market at the present time, but the number is very great, to the 
manifest loss of the fruit-grower. The buyer, knowing the difference in 
the size of cases, will take good care to be on the safe side in estimating 
the weight of the contents, and will only pay accordingly. If uniform 
cases of a bushel capacity only were allowed to be used, the buyers w^ould 
know exactly the weight of the contents. 
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exclusively to the tiuh ol new and impioxul viuttic-^s ot wheat and (xits, 
L\en the most casual ohsmu must ha\<* Incn siuuk with tlie tact thxt 
scttiK' wheats show a pnlirtmt to pirticular (\])cs ot soil, sonit IcKalifies 
are Lest suited In < iiJy rijMmng VcUitties oih i lotahlies igain, are 
jiaiticulaiIs litkd for the production ol wheats of spicul kinds 

Under tiu tmuinsldiut's which pic sail it piesent thtie is unfoi- 
tunatciy, fai loo Ijtth attention paid to the unpoitince of maintaining seed 
wheat true to name and tsjn 

Wheat, like \ny olhei seed, i isils rUiogradcs that s to sav, loses those 
char ictcnsUcs of gram and stiasv whuli distinguish it fiom othei \ lueties^ 
As a natural (Oiiw:queu<c, unless a change ot seed is. resorted toesfis few 
scais, the snuK wheat constanllj sown on the sam 1 ind hicomt-s more 
lidbk to disease and able to withstand ngoious climatic extnmes* 
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vigour and \Jtilits of the plant is to be mauitanied Gilding is iltci all, 
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hchorto unkndwjft to them 

01 >servat 3 on sheets weti forwarded to ea<h finmi v\ith tlu n^cpiest 
that the most stnSing featuios of each variety might fx i<corded duping the 
whole of the growing and iipcning ptnod. Where tliesf notes hav* been 
faithful!) kept, the accumulated data wilfbe of grt it service in the future. 
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Localities from which Seed was Procured. 

Sixteen varieties of seed wheat were procured from Roseworthy Agri¬ 
cultural College, South Australia, four from Wagga and eight from 
Bathurst Experimental P^arms, New South Wales; four from Dookie Agri¬ 
cultural College, Victoria; and six other varieties from reliable s%ources in 
Mell)ourne. In everv case the vnrielv was guaranteed true to name and 
type. 



1 s I' 1" I 1 

w 5 Ss aSx 0 ? ^ I 

For the initial year of the experiment, it was considered, that in order 
not to rely too much on the exi)erien<!e of other States, and to guard against 
a possible alteration of the characteristics of each variety, under changed 
clirnafe and soil conditions, the best <'ourse to pursue was to keep each 
group together, hence no attempt was purpos,ely made to classify the 
varieties into their order of ripening. My conception of an experiment is 
that nothing should be taken for granted, and by following out the course 
outlined above, the experiment provides in its first year a number of 
interesting facts which will be a guide for future development in this direc¬ 
tion. Some little curiosity has been expressed at the reason why the late 
and early varieties were not kept separate, which, I trus.t, this explanation 
will remox^e. I’here is no more convincing proof of the differences which 
exist l>etw'een wheat varieties than the spectacle of a number grown side by 
side with no attempt at classification. 
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Treatment of the Wheat Varieties. 

AH wheat varieties were pickled with sulphate of copper, or “blue- 
stone,” before being despatched from Melbourne. Seeding was, at the 
rate of 50 lbs. per acre. All the varieties received the s.ame manurial 
dressing, viz.:—Ordinary superphosphate, at the rate of 56 lbs. per acre. 
On each farm all the varieties were sown the same day. Inequalities of 
soil w'ere guarded against as far as possible, when the sites, of the fields 
were originally selected. It may be fairly claimed, therefore, that all the 
varieties on the same field started with equal chances of success, and wher¬ 
ever there is a difference, it is directly traceable to the merits of the 
variet’es themselves. 

Tlie above bald statement of the average yields of all varieties through¬ 
out the experimental area conveys, little meaning unless accompanied by 
maximum and minimum yields. In order to facilitate easy comparisons, 
the varieties are set out below in Ihe order of their average yields for all 
fields :— 
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One cannot study the maximum yields of each variety in the above list, 
without becoming convinced that there are any; number of new wheats, well 
worthy of intioducfon into our Northern grain areas. Admitting that the 
wlieat yields generally throughout the State,, thts past season, have been 
exceptionally good everywhere, there is still cause for congratulation in the 
knowledge that many of the new varieties, tried for the first time on a 
comprehensive scale, and under a wide range of soil and climatic conditions, 
have more than realized the happiest anticipations of them. Even the lowest 
maximum yield, No. 58, Waddy, has shown^ itself capable of producing 
over three bags per acre, a result that will be well up \o the average of the 
State, as a whole. Judging by the very numerous inquiries from farmers 
since the returns^ of each field have appeared in the district press, there 
is ample evidence that the merits of some varieties have highly commended 
themselves, and the results of the first year of the Nortl^m experiments 
wdll, without doubt, lead to a considerable expansion in the introduction of 
new seed. 
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Wheat Varieties in the ^Iai.lee and M \llee Krtngk. 

'Fhe reader's attention is especially drawn 10 tlie average returns of 
the wheat \arietie.s grow’^n on soils classed as Malice and Malice Fringe. 
From RainlwAY to l: 5 (X)rt, may be claimed to include n^presentative Mai lee 
soils. 

It wdll noticed that the yields general In are below the general average 
for the State, but there are indications, neveitheless, that some \’ari€ties 
notabl\, Jade;, Dart’s Imperial, Federation, Improved Steimvedel, Sussex^ 
Hudson’s KarJy Purple Stiaw, Silver King, Kut Cut, Framptem, and 
others, are suited bv the soil and cliniatc conditions prevailing in the 
Malice. 

1 'he varieties vNhieh have given the poorest yields, viz. :—Ranji, Waddy, 
and Warrick, all under two bags per a<Te, it will be remarked, are also 
IKXw in other Irx'alities. The results, of one year, however, must not be 
taken 10 t.)e a proof of the general unsuitability of the varieties named to 
Northern Victoria. The returns of another season must first be ascertained 
l)efore any variety can l;>e accurately judged. 

Wheat Varieties in the Wimmera District. 

Within the term Wimmera is included tliose fields in North-west 
Victoria, NNhich are concentrated between the railway lines radiating from 
Murtoa. It will be noted that the \ields generally ro these districts, are 
higher than in the Mallee, which was only to be expected, seeing the d'iif- 
ference in soil and rainfall. The wheat varieties giving the highest yields 
are practically the same as in the Mallee, although in some cases there is 
a difference of over two bags per acre. The oat varieties have all done well. 
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notably the Tasmanian* Giant White, Stout White, and the well-known 
Algerian. The two former are well J^uited for grain nroduction, but can¬ 
not compare with the Algerian for hay purposes, on account of the coarse¬ 
ness of the straw. Farmers have been much attracted bv the plump white 
oats for fet'ding purfX)ses. 

Kubanka 
( Aa(;aroni.) 



(The stoma were out eniial heights from the groun 1.) 

Wheat Varieties in the Northern and North-Eastern Plains. 

Some latitude must be allowed, to embrace Donald and Goorambat 
under this classification. In general terms the Northern plains include 
timber and plain ** land, and no attempt is made in this report to 
distinguish between them. 
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The yields of the wheat varieties has been generally good, and in many 
cases much above the general average of all fields. The same varieties 
show prominently, in* these districts, as in the Mallee and Wimmera, which 
may be taken as an indication of their power^ of submitting to environ¬ 
ment. The yield of the oat varieties is particularly encouraging, the 
familiar Algerian holding* pride of place. It will be noted that on the 
farm of Mr. T. R. Sharp, at Goorambat, the Tasmanian Giant White pro¬ 
duced 55J bushels per acre^ and the Stout White oat 52 bushels. These 
yields have raised the general average for the whole State. 


Characteristics of the Wheat Varieties. 


Farmers require to know something about the characteristics and habits 
of growth of wlieat varieties, before deciding whether they w< uld be suit¬ 
able for their particular circumstances and local conditions. The following 
grouping of varieties will be found useful in affording the information 
necessary. The varieties are given according to the order in which thev 
ripen:— 
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The above classification of the wheat varieties must not be taken as 
being absolutely binding. For example, there are degrees of earliness and 
lateness, in ripening and what might be very early in one locality might be 
early or even medium in another. 

The list merely indicates whether the varieties are early, medium, or 
late, ^dthout regard to districts. Further trials will show possible modifica¬ 
tions in tl>e dates of ripening. 
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Oat Varieties. 

The inclusion of seven varieties of oats in the variety s.ection of the 
Northern fields has produced some interesting returns, as follow:— 
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The well-known Algerian oat, it will be remarked, has held its own 
well. The only varieties to compare with it in yield being the Tasmanian 
Giant White and Stout White Oats. 

The Algerian* is the earliest variety to rii)en, the next being the Tas¬ 
manian Giant Wliite, followed by the Black Norwegian, Dun, Hopton, Stout 
White, and Tartarian, in that order. Both the Tasmanian Giant White 
and the Stout While oats are coarse in the straw^. and less suited for 
chaffing than the other varieties. The Dun oat's a very slow grower dur¬ 
ing the winter, and has a tendency to creep on the ground, which trait has 
not made it a favourite. 

The Hopton and Black Norwegian oats are dark in colour, and have 
not the same attractive appearance as the more plump and whiter varieties. 

General Summary. 

What the farmer wants to know, in as few words as possible, is : What 
have the trials of the wheal and oat varieties taught him? 

The answer may be briefly set out as follows:— 

{a) That there are a number of varieties, which might with advantage 
be introduced in order to bring about a change of s^eed. 

(fi) That some of these varieti'es have special characteristics of straws, 
grain, or habit of growth which make them particularly suitable 
for conditions prevailing in certain localities. 

(c) That some varieties by reason of their earliness or lateness of 
ripening, would not coincide with the harvest of other varieties, 
thus preventing prompt marketing of the grain, and causing a 
prolonged harvesting season. 

That some of the varieties grown possess better milling qualities 
and contain a better percentage of flour-making material than 
others, which should give them an added value in the eyes of 
the miller, and will probablv lead to the payment of a better 
price per bushel, where such wheats are systematically grown. 
(e) That the bearded wheats are dMcult to strip. 
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(/) That during the past season the veiv earliest wheats have been 
the poorest in yield. Further trial is necessary to confirm or 
disprove this point. 

(^) That of the oat varieties tried, there arc^ none which offer superior 
attractions to the Algerian as a hay crop. 

(//) That for grain, the Tasmanian Giant White and the Stout White 
oats have much to reccwnmend them. 

W^hen disi'ussing the yields and characteristics of the wheat and oat 
varieties, tin* farmer must consider that tlie varieties themselves have not, 
perhaps, had' the opportunity of showing to the best advantage during the 
past year. It is intended to sow onh wheat varieties during the coming 
season, and special efforts will be made to enlarge the scope of the present 
investigations. The merits of a variety can only be fairly jutiged when at 
leas.t two years’ results are at hand. 


i. ' 

• - ^ ^ 

,7;: 


. t 'ft 'VS*' 



i 

V' 

1 'C'i. , 

■<: - 

' f'-f '■ * ' 7' ' 

1 , 



I 1 ,; ^ 

1 

■ % 

ii 

'i:i 111 

ii 

1 

/ 1 

.i 


Blavk 

NonAt'iriaii. 


Iloptoii, 


Stovit ' Tasnuinian 

Wluk*. (iijint WIntf 


POULTRY REMIM^KRS. 

//. r. /Ja-iK'kius, poultry Expert aud Lecturer, 

Kggs That are not gathered daily at this time of the year (if fertile) go 
off immediately. 

By keeping the male bird away, the eggs keep fresh twice the length 
of time. 

This is the time to dispo.se of all old hens ; it wiB not pav to kt'ep them 
ten weeks during feather making only. Always bear in mind that the 
older the hen. the longer she will take to moult, and to commence to lav. 
I have knowm hens seven years old to lay 13 eggs in 12 months; that won't 
pay'. 

Make up your mind to keeji a breed and determine to master that breed. 
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Farmers having incubators and brooder houses should now open them 
up to allow plenty of air and sunshine- This is a safety valve for next 
season’s, work of hatching. 

Remember that an egg contains more than 70 per cent, of water, hence 
the nec^essity of clean water for your stock. 

How can people allow the'r fowls to drink tlie filth in the back >ards 
of our crowded suburbs ? Yet it is a common occurrence. 

Dairymen are called to account for this offence. Is it not time that 
the haphazard, dirty, poultr) keeper should likewise be taught a lesson on 
clean] ineSiS. 

Poultry breeding must he worked on regular and careful lines if you 
aim at success. 

Every day brings with it its little worries and great patience is required 
by every poultryman. 

Show the birds kindness, and they wdll become quite tame and more 
manageable. 

Keep the drinking water out of the sun. If this 's neglected, cholera 
may cause you serious loss. 

Vegetables form the most imix>rtant part of the summer diet j use raw, 
and cut finely, or suspend al:)OUt 2 feet fiom the ground. Tlii.s will give 
exercise to those in small pens, and will keep down fat. 

Note.—Eggs are not only used in the kitchen, but millions of dozens are 
used in the manufacture of goods, and each year we find a new industr\’ 
launched for w'hich tons of eggs are used. Think, for a moment, of the 
enormous increase in the illustrating of our journals —by the half-tone 
«s} stern—now in use throiigliout the world. Each illustration block requires 
the use of the hen’s egg. 


Separate the Sexes. 

The male bird should now Ije kept by himself. * He requires a varied 
diet whilst moulting the old feathers out. 

You may assist him by pull.ng out the two top and the under sickles, 
as they are the mo.st troublesome to him. 

See that a fourth of his meal consists of raw vegetables, and a little 
fresh meat regularly. Add a teaspoon of raw linseed to the morning meal. 

Feathers are formed from similar (nitrogenous) material to that which 
produces the hen’s egg. 

The more range the hens have after their year’s work, the lix^tter will 
they moult, and the stronger will the early chicks In?. 

PROTTT WITH TW'O HeNS. 

During the year ending 31st December, 1905, tvNo pullets that v\ere 
hatched in August, 1904, commenced to lay on 30th March, and finished 
with an average egg return of 20 each month for nine •months, or 360 eggs 
in all, which realized an average return of is. per dozen, or 30s. the lot. 

The cost of feed amounted to 10s. lod., which included pollard, bran, 
meat, |>ea-meal, barleyi, and vegetables. They >vere kept in a shed 19 ft. 
X 12 ft., with no grass, but ample supplies of green lucerne, thistles., raw 
onions, &c., chaffl^ fresh each day. 

These two pullets were a first cross of Siher Wyandotte and Silver 
Dorking, the progeny of a magnificent laying strain. 
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DISEASES OP FARM ANIMALS, 

.S\ S, Cameron, M,RX\VS. 

II. General Indications of Disease {continued). 
Temperature. 

Internal 'Temperature ,—The standard of internal temperature of the 
various domestic animals has been carefiill) observed in both northern and 
southern hemispheres, and a consensus of records shows that under the 
same conditions of sun and shade temperature the internal temperature of 
animals in Auslralia does not vary from the European standard. During 
the prevalence of high sun temperature, however, such as sometimes persists 
for days or weeks on end in Australia, it may rise as much a degree. 
Interesting evidence on this point, whicli supports the autlior’s observations 
on animals, was obtained as regards man bv Dr. Gresswell during succes¬ 
sive voyages through the tropics. 

The internal temperature of animals as of man is subject to slight in¬ 
crease towards the evening, but this is less likely to be due to the “ heat of 
the day than, to its “burden,” in that during the day the movements of 
the animal and its activity in foraging are productive of greater tissue change 
than occurs during the placid hours of the night. In horses at work the 
morning fall of temperature is not so constant, but a rise of temperature in 
ihe evening of from i degree to i J degrees F. over the morning record may 
always l)e relied upon in both horses and cattle at pasture. This is a 
point of great importance to bear in mind when temperatures are being 
taken at successive intervals for comparison. In the interpretation of the 
temperature record during the application of the tuberculin test to cattle 
it is necessary to take this evening rise into account when comparing morn¬ 
ing and evening temperature, otherwise, when the tuberculin-injection has 
l)een done at early morning, the natural evening rise of j)erhaps a degree 
and a half might be mistakenly interpreted as a reaction and a conse¬ 
quent error in diagnosis made. It is alwa)s wiser to carry out the tuber¬ 
culin-injection in the evening and to use the evening temperature as a stan¬ 
dard from which to estimate a re-acting rise, in which case the cow is 
given the teiefit of the fall towards morning which may naliirall> be ex- 
I erted. 

In animals the temperiiture is usuaMv taken by inserting a clinical ther¬ 
mometer into the rectum in males or vagina in females in such manner that 
the mercury bulb reaches 2 or 3 inches inside. When using the ther- 
inometer in the rectum care should be taken, by back-raking, if necessary, 
to have it empty, otherwise the bulb of the tliermometer might he envelopeil 
in a mass of fow^es at a temperature ('onsiderably lower than- that of the 
bi:dy. Various so-called veterinary thermometers have bjeen at different 
times, placed on the market with devices suppos<‘rl to [prevent breakage and 
tc facilitate their use on restless animals; but, on the w^hole, the ordinary 
clinical thermometer used in human practice is to be preferreds The 
Oldinary thermometer requires to remain in position some three minutes 
before the mercury will register the higliest limit, hut much time is saved 
if the quick registering, but slightly more expensive, “half-minute” ther¬ 
mometer is used. A new thermom’'tor. if not purchased with a Kew 
certificate of correctness, should al\va\s before use be first tested with one 
known to register accuratelv. 
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I desire to here record my experience thfit after a thermometer has been used 
on, say, 40 or 50 animals in quick succession, it will be found to register a degree 
Of norc higher than another that has not been so continuously used, both ther¬ 
mometers having, prior to use, been tested, and found to register alike. After a 
period of non-use the high-registering thermometer will again register accurately. I 
was at hrst inclined to believe that the high registering under the circumstances 
resulted from the expansion of the glass, arguing that, as under the influence of 
heat it would expand in all directions, the lumen of the thermometer would be 
fliminished in calibre, and the column of mercury would consequently rise higher; 
but Mr. Baracchi, the Victorian Government Astronomer, to whom the matter was 
siubmitled for elucidation, while not desirous of being finite on the point, is of 
opinion that the phenomenon ‘is more likely due to some molecular change in the 
mercury, as a result of it being kept in a continuous state of agitation by the 
alternate heating and shaking to which it is subjected during use, and “ knocking 
down ” between times. 

With the r€.servations that the temperature is usually higher— 

(a) In the mornings ihan^in the evenings. 

(l^) In young animals than in mature ones. 

(f) In animals of “nervy ** temperament than in sluggish animals 
(O') In animals living in the opeB than in those stahlecl. 

(c). In well-fed animals than -in poorly-fed ones. 

(/) After clipping (horses) and shearing (sheep). 

(jr) During digestion and after exercise or excitement. 

(//) In the male than in the female, except when in season. 

the normal standard of temperature in the different domestic animals is as 
follows: — 

Horse, ioo*o to F. 

Cow, icr5 to 102-5*' K. 

Sheep, 103-5 to 104-5“ low as loro® after shearing). 

Fig, 103 5 to 104*5 ' K. (very variableh 

Dog, 100*0 to 103*0“ F. (varies with external temperature). 

Fowl, 105*0 to 108-0“ F. 

Increase of temt>eratnre to the extent of two, three, or more degrees 
above these averages is an indication of the existence of fever, and such in¬ 
crease is often the first ascertainable evidence of the onset of infective and 
(‘ontagious diseases, such as strangles in liorses and pleuro-pneumonia in 
c-attle. On the other hand, the temperature is not a reliable criterion in 
such slow--developing diseases as tuberculosis, in \vhich it is apt at times 
to he very erratic. After the persistence of high temperature a gradual 
iall evidences a dtx^line of the fever and a tendency to recovery, but a 
sudden marked fall in .siu’h cases is indicat'.ve of “ collapse/’ and is often 
the precursor of death. A temperature t)elow normal is observed in milk 
fever, and other diseases in >vhich the brain is affected, and also in diseases 
cf a debilitating or typhoidal tytie. 

External Temperature ,—The surface temperature of the body should be 
uniform to the touch at all parts. The ears, horns, feet, and shanks are 
slightly cooler than the rest of the body; but here, also, the degree of 
w^armth should be un/rforra. In the early stages of inflammatory and 
febrile diseases, the extiemities ma\ lx* cold, or sometimes the ears may be 
hot and’ the legs cold, or vice versa. Such (x>nditions. as also coldness of 
the surface of the bod> either all oxer or in parts, and of the expired air, 
is indicative of faulty or ill-balanced blood circulation, and should’ suggest 
the administration of stimulants and the clothing or bri.sk grooming of the 
body. They may also be premonitor}- of that deathly coldness which 
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j»re('e(lc*s a latal tenninatioii. Hand-rubbiiig of tht; legs, and bandaging 
with either woollen bandages or straw roix^s, together with pulling friction 
of the ears, sometimes have a wonderful effect in restoring equilibrium of 
circulation without the aid of medicinal stimulants. 


Secrutions. 

I^ERSPiRATiON.— hxcvss've perspirat’oii, when not due to palpable cause, 
such as unwonted t‘xercise or excitement, usual 1\ accompanies increase of 
body temperature, and is an indication ol fev^^j. Tt involves an increased func- 
t.onal activity on the part of the sweat glands of the skin (sudoriferous 
glands) and assists in the abstraction of animal heat, not only because 
moisture is a go(*d coiidiK'lor of he^at, but also by reason of th; fact that 
l(at is m^t'essary for the evaporation or <Jr)ing ol perspiration, and it is 
conse(juentl\ radiated or giverh off in greater amount after profus<' sweating. 
'The ('old sweats ” to whi(^h horses are subjec't also (X!cur in fever when 
tliere is a rush of blood to some internal organ, and they serve to prove 
11 at excessive [X'rspiration does not necessarily depend upon an engorged 
condition of lh(' blood vessels of the skin, but is rather brought about by 
glandular a('tivit\, the lesult of nerve stimulus. Sweating in patches is 
seen only in the liorst' and the “breaking out into a sweat,” which may 
occur two or thrive times after being rublied dry after work is also peculiar 
to horsc's. U is interesting ro note that the horse is the onlv domestic ani¬ 
mal, in tact, the only animal entirely ('ovored with hair that sweats natur¬ 
al!) over all tlx* surfac'e parts of the l)odv. Cattle sweat through the 
muzzle ; dogs and cats th.roiigh the foot-pads, and from the tongue, and 
the pig from the skin of the snout onlv. 

,\ai>al Discharge'^, —The abnormal discharges from the nostril are often 
of such a distinctive character as lo b(‘ of use in diagnosis. 
Til nasal glc'ct the discharge is thick and white, and sometimes 
curdled, while in glanders it is thin and stick), of a pearly grey colour, 
and sink.s in wat<’r, Tii either disease it may be feet id or not, according 
to whi-ther the ulceration from which it proceeds has extended to the lx>ne 
cr not. In influenza the discharg-^* varies in siuxiessive stages of the 
dis(*ase. It may be ('atarrhal (waterv). mucoid, muco-piiriilent (mucus and 
pus) and purulent. In anthrax the discharge from the nostrils may be 
Mack or yellow (citron-colourcfj). In pneumonia it is charged with 
changed blood pigments, and is rusty colourt'd. Tn catarrhal pneumonia 
it may U' muco-purulent, and in crdupou.s pneumonia amber-coloured and 
visr‘i<l. In siiffcxMtive hnvrchitis the di.scharge is frothy, bloody, and pro¬ 
file'. In blt-f'ding from the nose, the bl()t>rly discharge varies according to 
the seat of the hemorrhage. If from the nostrils (epistaxis) it is clear, 
unmixed non frothy blfxid ; if from the lungs (hoemoptvsis) it is bright 
s('arlct in ('oloiir, mixed with froth and mneus, and may be accompanied 
with a cough ; and if from flie stomacli it is dark-coloured from the action 
of the acid of tlie gastri<' juice willi which it is mixed. 

Other Secrepous. —^The secretion of ilu* various organs and tissues of 
the body are liabb* to l)0 altered during the jirogress of disease, The\ 
may be— 

(i) Dimiuhhcd,— As In the carK stages of a febrile di.sease, such 
as ])l(niris). when the pleural surfaces ht'come drv and give 
rise to the “friction sound “ heard on auscultation. 
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(2) Increased,—-Xhe. increase of one secretion which usually occurs 

when (Others are diminished is well seen in milk fever in cows, 
when along with suspension of the milk function there is a 
corresponding increase of urine secretion. 

(3) Perverted, —Wlien a secreting organ., such as the liver, is diseased 

the chemical composition of its special secretion is frequently 
altered. In some cases one set of organs lakes on the 
function of another. For exami)le, the kidneys commonly 
take on the function of expelling biU* from the blood when, 
either from disease of the liver, or from obstruction of its 
ducts, the bile is not being got rid of in the orthodox way. 
Similarly, when the function of the kidneys is suspended a 
condition of ursem'ic poisoning is set up in the system, and 
this is frequently relieved by a compensating increase of 
activity of the skin glands, by means of which the urea and 
other waste matter circulating in the blood are got rid of 
through the perspiration. 

Excretions (F(eces and Urine). 

Fceces ,— The c'ondit.'on of the bowels, as evidenced by their frequency 
of movement, and by the character of the dejecta (fceces) is a guide of such 
importance in the diagnosis of disease tiiat in(juir> and examination re¬ 
garding it should never be neglected. The average daily movements of 
the bowels (defcjecation) have alread> beem given, and the normal characters 
of the dejecta have also previously l>eL*n descril)ed (st‘e ])age 20). An\ 
variation in colour, smell, consistence and composition, and the presence of 
foreign bodies, \Norms, whole grain or undigested food-particles, should be 
noted and rational inferences drawn therefrom. Darkened colour and foul 
smell are often assoc'iatcd with constifathm or Ixnvcl-sluggishness. Hard- 
ness and sliniiness of the foeces ])oint to catarrh of the large bowels, and 
suggest the administration, of oleaginous laxatives. The presence of un¬ 
digested grain or other fcK)dstnfFs should suggest an examination of the 
tc<th and mouth. If ])r4^^ent in large y>roporlion, and accompan.ed b\ 
abdominal uneasiness, a ** gorging ” of the particular food that is un¬ 
digested may be susix^cted, and steps .should be taken to avert an attack of 
inflammation of the lx)wels or oi laminitis. 

Diarrhoea should not ahvays treated with astringent cjr l>inding medi¬ 
cine. It is frequently due to the presence of irritating ImavcI contents, 
the removal of which should Ik:* facilitated b\ the giving of gentle purga¬ 
tives, Conversely. t)urgati\e medicines in constipation are at dmes harmful. 
In paralysis of the ])()wels there is constipation, a(!Comy)anied oftentimes by 
•abdominal rumblings, indicating the pn'sence of gast^; and fluifl. Such 
cases should be treated with tonics and nerve stimulants rather than with 
purgatives, wdiich may increase the mischief. 

The Urine is scanty and usually high-coloured in febrile conditions. 
The presence of an excess of sediment, except it is long-continued, is not 
necessar'Ily a sign of disease. The urine may be tinged with blocnl in 
congestion or inflammation of the bladder, and if pain is evinced on pass¬ 
ing it, some irritation of the urinary passages mav be inferred. In red- 
wMter and azoturia the change of colour depends upon the presence of 
quantities of the dissolved colouring matter of the blood. In some foims 
of jaundice and other diseases of the liver, the kidnevs take on the func¬ 
tion of excreting from the blood more than their ordinary share of effete 
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material, and the urine is often heavily charged with bile or bile salts and 
colouring matter. Errors in diet often cause increased secretion of urine, 
l^erhaps tlie most familiar example being the feeding of musty hay. 
i'otash salts or food which is rich in them, such as oats and grasses, 
always give rise to the elimination of an excess of soda salts in the urine, 
and consequently when such foods are habitually used the animal should 
always be allow^ access to common salt ad lib,, or should have it mixed in 
the food, so that the waste of salt from the blood may be made good. 


Fever. 

Fever is an abnormal condition of the system characterized primarily 
by an undue elevation of temperature, but also by the proportionately in¬ 
creased fre(j[uen<'v of the pulse and respiration, In diminution of the secre- 
tiOiLS'—urine, saliva, sweat, m'ilk, intestinal juices, mucus, bile, &c.—and 
by perversion of nerve force. In infectious diseases fever succeeds on the 
termination of the period of incubation, by which is meant the time which 
elapses l)etweeri the contracting of infection and the first manifestation of 
symptoms, during which the disease is “bievving,^^ so to speak. 

In fever there is a disturbance of that equilibrium naturally existing 
between the production and loss of beat by which the normal balance of 
temperatiu-e is maintained. This disturbance consists in an increased i)ro- 
cluction of heat, and conse(]uent rise of temperature. Evidence of the 
tissue combu.stions, which accounts for the increased production of heat, is 
sten in the rapid emaciation and! increased elimination of the products of 
oxidation of the tissues- -urea, uric acid, carbonic acid gas, bic. —which 
usually nccompanv a condition of fever. 

During fever certain symptoms are observed which will be referred to 
throughout as febrile sxmptoim. These may be grouped under three 
headings, according as they are associated with the three stages of fever— 
the attack, llie crisis, and the decline. Those of the or '‘cold singe 
are rigors or “chills^’ or shivering fits, crouching attitude, arching of 
the Ivack, coldnes-s of the skin and extremities, due 10 contraction of the 
arteries of the Skin, and the internal determination of hlcKxl, whVh is also 
manifested by rise of internal temperature, pulse and respiration. In 
the second, or “hot stage'’ of fever, which lasts, longer than the first, the 
last-mentioned three symptoms are maintained or increastal. and are aocom- 
paniiefl by dulness. loss of energv,^ and appetite (and ruminat'on in cattle), 
and a hot dry skin—the reaction tfom the previous coldness. Later, the skin 
is bathed in i)er.spiration ; ilie legs and ears, and in cattle the horns, and 
dogs the nose, are excessiv^elv hot; the urin-'^ is scanty and high-coloured, 
and there is constipation, thirst, dryness of throat, mouth and tongue, ces¬ 
sation of milk .secretion in lactating animals, and injection (redness) of the 
visible mucous nv^ibranes. These symptoms mav bi' succec^ded bv more 
specific symptoms of some special disease, febrile symptoms being often 
I^iemonitpry to an attack of more serious disease of an infectious or in¬ 
flammatory type. When the decline of fever commences—the so-called 
third stage —the above mentioned symptoms gradually abate, and the return 
to a normal state is expedited if the animal is rested in a well-ventilated 
box free from draughts, the lx)dy comfortably clothed, and the legs ban¬ 
daged. The food should o^nsist of mashes, gruels, and greenstuff, and 
saltpetre or chlorate of jwitash in half-ounce doses may be given in the 
mash or drinking \vater twice a day. 
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CLOSER SETTLEMENT STUDIES. 

. Australia Felix. 

R, Crozve, Superintendent of Exports, 

Christmas-time—cool stores full of produce—meat and rabbit exix)rters, 
butchers, and rabbit trai)pers all gone on holidays—arrangements made 
for discharging shipments on Christmas and following days; yielding to 
the contagion of the season, f catch .the train on Saturday afternoon for 
Koroit to see relatives, and friends, and revisit boyhood's scenes. Two 
trains left Spencer-street for the wes.t crowded with passengers bent on 
a similar mission and hoi iclay-makers leaving the city to recuperate in the 
country for a few days. 

The journey came to an end soon after midnight, and Sunday morning 
showed the district fresh and green in every direction. The season's 
greetings, tendered by everyone—oild schoolmates and neighlx>urs—^made 



A KOROIT OAT CROP. 


one feel that life, after all, was well worth living. To me it was particu¬ 
lar! \ so, and for the next three days driving, picnicking, and goodwill were 
the order of the day. As a lad, man\ a pleasant hour was spent on the 
Ijeach at Armstrong's Ba}, and now the same gathering of periwinkles and 
dozens of other kinds of s.hellfish, watching fishes of almost all sizes, 
shapes, and colours—bream, pan*ot, and zebra-coloured fish, some like little 
sharks—^brought a complete forgetfulness of business cares, for the time 
being. Perhaps few places can be found where the people are more indus- 
tiious and thrifty or the land more fertile than in the district of Koroit. 
It is an a^pted axiom that the capital value of land is determined by the 
amount—or rather the value of produce—it can be made to grow^ yearly, 
and when it ia mentioned that the price of land in this district ranges 
between .;^40 and £^^0 per acre, some idea may be gained of the returns 
secured from it. In the borough of Koroit, the municipal valuation 
averages £50 per acre, and a strip of country from Bennington to 
Rosebrook, about 12 miles long, with a varying width averaging 2J miles, 
and comprising about 30 s(iuare miles in area, is just as fertile, its^ con¬ 
tinued fertility being chiefly due to splendid management. Each farmer 
notes closelv not only the result of his own effoi^ts, but also carefully 
observes, the methods practised by the leading cultivators in the neighbour¬ 
hood. Therefore, if a new variety of seed be success.ful, it is only a mattej 
of a couple of seasons wdien it lias spread /throughout the entire district; 
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or, if any new development in tillage* or the order of the rotat^^n of crops 
takes place, or the us%e of improved imi)lements or stock, the lesson is nor 
lost. 

Unless i)eople are up early in. the morning and watch every opportunity 
the) cannot profitably hold such high-priced land. In this connexion it 
may Ije mentioned that some of the land which 20 years ago was deemed 
to have beem exhausted has now been made by forethought and 
management to yield crops as good as are obtained from the best of 
it. By slipshod methods the soil became hungry, and poor crops of 
barIc), hay, even potatot‘s and grass, were the rule. The potatoes 
were imixjverished and hlislery, and the cereals showed vellow^ and sickly, 
clumps of more vigorous growth here and there through the paddocks. 
The pursuit of a comprehensive scheme ol rotation of crops, and the 
adoption of dairying and rational cultivation have brought the fertility of 
the farms up to a very high point; in lac.t, instances may Iv* found where 
the i>rablem of “ how to prevent the undue growth of straw in the barley 
and oateni crops ” is being seriousjy studied, lur, when too heavy, the rain 
and wind spread the crops flat on the grouml. 

In order to ccwivince readers in tAher districts of this State or else¬ 
where, I have obtained permission from certain farmers to mention their 
names ; oonsefiuently, ,the S3“stems of ciiltimtioni and their results may be 
seen by any one. Of course, in doing this, J ow^e an apology to hundreds 
of others w^ho grow equallv good crops and secure similar returns. I would 
recommend any one interested in the rotation of crops to pay a \isit to tht‘ 
district at any time of the year, but preferably during tiie months, of 
Novembi^r or Decemlier, for a more sngges.tive objei't-lesson, • as far as 
closer settlement and thorough farming are <‘oncerned, (‘annot he seen in anv 
pari of tile Cuminionwealth. 


(iLENROSic Farm. 

Mr. I). Mooney's Cdenrose Farm, lllow.i. of 155 acres, was the fir.st 
I visited. Prior to last \ear it consisted ot 112 ac'res, wdien 43 acres, ('ost- 
ing ;£57 10s. per acre, or ^2,472, were added; yvhilst aliout s<‘ven years. 
l)efore only 82 acres were occupied. Th(' growth of this farm is sjjccifi- 
call) referred to, as it is typii'al of the distr'ct that all tiie most successful 
farmers, hega.ni in a small w^ay, and after having thorough!v mastered the 
management of their little^ properties adderl to them as opjiOTlunity 
occurred. In contra.st to tins method yve find that many yvoiild-be farmers 
are ambitious to s^’cure .in area of 320 or 6,|o acres to commence yvitli, and 
its cultivation, or “lack of cultivation,’’ is responsible for the unpro¬ 
gressive condition! of many neighlxnirho<xls. 

CBenrosR* Farm is subdivided into 13 jiaddcx'ks. 72 acres und^T grass, 
and J2 acres of lucerne, making 84 acres chiefly devoted to dairying; and 
30 acres of potatoes, 27 acres barley, 14 acres, otiten hay, account for 
the remainder. The piLsture consists, of English rye-grass and yvhite clover, 
bat, on acc’oimt of the green and vigorous groyvth of cow-grass knee-deep 
On a neighlioiir’s farm, it is Udieved that an addition of cow-grass to the 
mixture would an advantage. This row-gr.nss yvas sown with a mixture 
of rye-grass, hut the former had evidently taken complete possession, and 
at the moment yvas shoyving in full bloom. ATr. Mooney states that the 
legumes are not “so hard on the ground” as r\e-grass, as thev cover the 
surface and prevent loss of moisture through evaporation. In ploughing, 
the rye-grass sod turns oyer dry, and has n skin rerjuiring more cultivation 
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to niitkt; a good seed l)ed. When such is secured, it is powdery and hungry 
in appearance, unlike that after cow-grass and clovers. When turned up 
after the latter the sodl remains, more ojjen, free and crumbly, and altogethei 
in l>etter h^^arl and condition; it seems to hold the moisture belter, and does 
not re'iuire the s.ame amount of cultivation. • j r 

Sometimes a paddo('k of rye-grass is saved in the spring and cut roi 
hay, and although lucerne docs not do as. well here as I have seen it in 
main other parts of the State, it is regarded as a great adjunct to the other 
[)astures. The lucerne was ('ut twice this season, the second cutting being 
left on the ground. It is intomded to graze it until next spring. The 
stack of 12 tons saved will be gi\en to the cows before winter comes on. 
l\Jr. Moonev is ^^ell satisfied \Nith lucerne, and intends sowing down another 
paddock. He also adds that “every dairy farmer should have lucerne.” 
When grazed in winter it lias a tendency to sw^ell the cattle, but this is 
counteracted with the hay fed. No ill-effects have bieen noticed in the 
milk, and douhlles.s this is aa'ounted for by the care taken in feeding. The 
cows are not at any time allowed the free run of the lucerne paddocks, 
iMiinig turneil in for a couple of hours each day, when an increase in the 
milk supply a.lwa\s follows. Forty-eight dairy cows, 50 sheep, 8 two- 
year-old and 10 \earling heifers are kept. The sheep act as scavengers 
111 clearing up the jiaddocks, and supply mutton. Whm all the flof:k are 
fat, thes are sold and ret>laced with aiiother lot of stores. The heifers 
are to replace old cows and culls, and a margin is provided, allowing for 
some not coming up to expectations. Five fat cows are being turned out 
for the butcher as the result of last year’s experience with^them in the 
milking yard. Some three working hors.es (mares), milk delivery-waggon 
horse, buggv horse, and ])on\ for boys to run in cows, messages, &c., are 
kept. 



GLENROSE D.\1RV COWS. 


The cows are all (TO^sbreds (A\rshire and Dairy Shorthorn), with the 
Ayrshire blocwi prerloniinating. Calving occurs mosllv in the months of 
May, June, and July, with other cows coming in at different pericKls, so 
tliat milking is carried on all the year round. At present a Durham bull is 
kept, and 43 cows are milked, a couple of months’ spell l>eing given each 
member of the herd before calving. Up till June last, only 25 cows w^ere 
kept, but W'ith the increase in the size of the farm, other row’s were Inxight, 
and through the pressure of increased work and responsibility, together 
with the unreliability of outside lalxiur, Mr. Mooney is making arrange¬ 
ments for the installation of milking machines before the opening of another 
season. 
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All the milk is delivered to the Southern Crosis Creamery, a branch of 
the Koroit Butter Factory, and the following table shows, the total quantity 
of milk delivered each inonth, the resi>ective tests, butter contents, prices 
per lb., and cheques received, including a l)on-us:— 


Month. 

(Gallons. 

Test. 

ihitter. 

Ihs. 

Price. 

CJheques. 


January 

877 

4*3 

421 

8id. 

;£i 4 

18 

2 

F ebniary 

439 

4-5 

22T 

9d. 

8 

5 

9 

!March 

280 

4*5 

141 

lod. 

5 

17 

6 

April . 

168 

4-7 

89 

i4d. 

5 

3 

10 

May 

173 

4.0 

76 

lojd. 

3 

6 

6 

June 

926 

4.0 

4IJ 

loid. 

17 

19 

7 

July 

2,314 

4.0 

f,027 

TOd. 

42 

15 

11 

Augus.t 

3»o75 

3-9 

J^330 

lod. 

55 

8 

4 

September 

37I01 

3.8 

1,306 

ojd. 

51 

13 

10 

Of'tober 

3.<523 

3-8 


lod. 

63 

TO 

JO 

Novemlxfr 

3.425 

4.0 

17519 

9^d. 

60 


6 

Deceml>er 

2,957 

4.0 

1.312 

9id. 

5T 

18 

8 



. 

Bonus. 


3 

5 

9 


21.358 




— 


-- 

Total 





£5^5 

7 

2 


Twenty-five ccnvs was the extent of the herd for the first half of tht* \ear, 
and 48 for the latter half. The average return comos out in the neigh¬ 
bourhood of ;£io per head; of course, as the larger number were milked 
for the flush portion of the season, the true average cannot be ascertained. 


PIGS. 

Some 60 pigs are kept, all reared on the farm from five brood sows. 
Berkshire sicnvs and a w'hite Yorkshire tioar form the breeding stock. 
Until quite recently, Berkshires were practically the only pigs reared in 
the district, but continued in-breeding weakened iheir .constitution, and now 
a first cross of the white Yorkshire, Berkshire, and Tam worths are in 
general demand, as their progeny are more robust, quicker growing, and 
better fattening jiig.s,. The baron curers like them very well. Two litters 
a \ear of from 8 to t 2 are secured, with an average* (after allowing for 
accidents and deaths) of not Ipss than 8 at a time, or 16 ])igs for each 
sow. When rearing the >oiin<g; sows are given bran and lime-water in the 
f^Kxi to keep up a good flow of milk, and make the young ])igs healthy and 
vigorous. After providing for bran and other food, &:c., the pigs bring 
in consickTably o\'er ;^ioo ]K*r year. 

POULTRY. 

On asking about the poultry, !Ntr. Mooney at once went in search of 
Mrs. Mooney, as she has sole charge of that particular department. It 
was quite a treat to meet such an enthusiast. Although no account was 
kept of the eggs. I learnt that, in addition to a plentiful supply for the 
house, at least worth per week 'if, frcrjuently sold, and Mrs. ‘iNfoonev's 
average pocket money per week from this source would certainly not be less 
than JOS. Some 50 head of browm Leghorn fowls are on the place. Of 
cour.se, nothing is purchased for them, giaim se^'onds and potatoes, being 
tlie only food prepared: No old fowls are kept, and a simple and ingenious 
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method is followed to determine the ages of each seasonbirds,. ^ 
ring is attached to the right ankle of the first yearns, chickens; the birds of 
the second year carry rings on the left ankle, whilst the third year s birds 
are left without any; then, as the next brood of chickens come in, the old 
birds with the right anklets are all fattened for the pot. The next year the 
left anklet poultry are treated likewise, and so on, the flock thus being kept 

in full profit. ^ , r • 

Mrs. Mooney also directs, the oi>erations in the vegetable and fruit 
garden. Water is laid on from a windmill, and the year round all kinds 
of seasonable vegetables are abundantly provided. 

POTATOES. 

The 30 acres ot potatoes, are of the New Zealand “ Pink-eve variety, 
with the exception of one acre of “ Brownell’s Beauty.” The latter turne<.l 
out a failure, having missed, although they did fairly well, but not s.o gocMl 
as the “Pink Eyes,” during the prev'ous year. The yield of the main 
crop just dug comes out at 6 tons to the acre. 



GLENROSE BARLEY AND OATS. 

Mr. !Mooney grew 27 acres of Battledore barley, reputed to be grub- 
resisting, t>ut he naively added : In a bad year the caterpillars do not 
respect the reputation.” He thra.^hetl from the ^Yhole area 1,275 bushels, 
or 47 bushels to the acre; 13 acres of it averaging 55 bushels, the estimate 
for the wliole Koroit district being from 45 to 50 bushels. The crop is 
said to be light on account of tlie s.evere weather experienced, but of course 
the absence of grubs this season is in the farmer’s favour. A few years 
back, 68 bushels to the acre was. tlie yield on this farm, and the poorest 
crop grown averaged 45 bushels. P'onncrly Chevalier” barley was cul¬ 
tivated, but as it had to be cut too green on account of grubs, a good 
sample wa«i impossible, and conseciuenlly it w\as abandoned. Barley is 
invariably grown after the potato crop, and is follow^ed with oaten hay. 
About the ist of June, the barley is sown, and the paddock is cleared 
again for the run of pigs and cows by the firs.t week in Januarv. Last 
season, the stock had possession before Christmas, and in a favorable year, 
after the pigs get the run of the paddock for picking up, a green growth 
of badey comes up providing splendid green stuff for the cows, and helping 
materially to tide over summer, autumn, and early winter. 

Fourteen acres Algerian oats, for hay are grown, yielding about 3J 
tons to the acre. Hay is spread in the jiaddock for the cows in the winter" 
as w^ell as providing chaff for the horses. Las.t season it was chaffed and 
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fed to the cx)vvs in boxes, ifi addition to being given whole on the pasture, 
the paddock system affording the better results. The barley s,traw stacks 
also provide feed and shelter. In addition to the cows doing better out¬ 
side, the pastures on which iiay and straw are spread, benefited and showed 
much improvement as compared Avith the areas not .touched. Particular 
emphasis was laid on the pa\ing aspect of feeding hay to rows, Mr. 
^Mooney w^armly pointing out that “ it keeps, them strong in the winter, and 
they come in in better condition and fuller profit.^’ 



GLENROSE HAV CROP SAVED FOR COW FEED. 


All the row\s were rugged last winter Avith rugs home-made (ff tw^o bags 
with l>eiiefirial results, lloxtborn hetlges are grown for s.helter, and four 
groups of 5 chains each, as well as, blue gums are situated in favorable 
angles of the j>addo('ks, those where the cows are chieflv kept at night being 
particularly sheltered with plantations. The blue gums Avere grown from 
seid set in h'Tixcs, and then planted out 

SLMMARY. , 

None of the crops or yields are exceptional, for the returns from the 
cows have Ixjen eclipsed in the State and eJ sew here ™l)oth in and beAond 
the Western District. The estimate for the potato crop is not heavv, 
neither is there anything remafkable about the farm. The fact that in¬ 
telligent and thoughtful cuItiAation has gradually enhanced the value of 
the property to an extent ])robablv uncfiualled elsewhere is the most 
irnpressivt* point. Although it would tie inquisitorial to supply definite 
returns, enough has l>een adduced to anivince any one that with such 
management a los.s would l’>e irnpiossible. In making up the results at the 
end of the \ear, the question resolves itself into one of relative profit 
depending on the season and prices. Although the capital sunk in the farm 
IS large, there will Ixi a considerable margin on the right side after interest 
on outlay, wages, wear and tear, and all expenses are provided for. While 
in a A-ery bad s*\ason it may not amount to more than a couple of hundred 
pounds, in a good \ear it may run irfcto over three times that sum. 

The crux of the rolnlion system is its reliabilitv—all the risks and 
unc-erlmnttes of the farmer being reduced to a minimum, vet authorities, in 
the district readiK admit that further observation will enable much more 
to be achieved. 
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Yangery Park Farm. 

Across the lOiid from ** Glen rose/^ is the property of Mr. John Lindsay, 
Yangery Park, Illowa, which consists, of 81 acres, with an additional 
21 ajcres adjoining, making 102 acres altogether. He has also some 65 
acres of tmsh land a few miles away wliere j\ome oi the young stock and 
drv cows are grazed. Sixty-seven acres are under grass, 60 lieing occupied 
by' cattle, and 7 by horses. There are 13 acres, of potatoes, 16 of barley, 
3 of oaten hay", 1 of mangels, and 6 of garden, trees for shelter, pig 
paddotrks, &c." A mixture of English r>e grass, cow-grass, and white 
(’lover comprises, the pasture. There are at present 55 cows on the pro- 
pert\, 53 of. which are milking, whilst up to 60, or a cow to the acre of 
gras.s have kept on the place. Some 60 head of jx)ultr\, including a 
few ducks and turkeys, complete the live stock equipment, and keep the 
house going, bringing in about los. in casl\ j>er week. 



YANGERY PARK HERD. “ A COW TO THE ACRE. 


SEASONABLE SrGGE.S7IONS. 

A feature in connexion with Mr. Lindsay’s maiuigcment is that he not 
onU feeds all the hay and straw to his stock, but also l>u\s fodder from 
the neighbours. Last year he purchased 10 tons of (;alen straw at 10s. per 
ton, and 5 tons of bran at ;^5, making a total of ;£^o for cow fodder. 
'Fhe straw is chaffed and led with bran, and .sometimes aits. Fifteen 
])Ounds’ worth of Avheat and ^10 worth of pollard w^ere purchased for pig 
feed. Mr. Lind.sav is a firm believer in bu\ing feed for cows and pigs, and 
in this re?si>ect he is following tlie practice of the most scientific ('oimtries 
in the world. Denmark, according to last year's figures wdiich have just 
leached me, imported maize and oil-cake, as fodder for cow^s to the 
value of j£9,400,ooo, and exported to Great Britain £18,390,000 worth 
of manufactured food, almost wholly dairy products—butter, ham, bacon, 
yiork, lard, &c. This is a les,son that ough.t not to be lost sight of by 
Victorian farmers. There is a de.sire to find a market abroad for hay, 
chaff, and other kinds of fodder. By all means dispose of produce in the 
most payable markets, but before going afield, the profitableness of feeding 
dairy c^ws ai^ Mr. Lindsay does shouhl be tried. In this case, it has l)een 
found economical to feed hay, straws chaff, and bran to cow-s, grain and 
pollard to pigs, and thereby make more monev than bv selling the fodder 
outright. 
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METHOD OF FEEDING. 

The COWS are fed in the bails, and alter milking is completed the feed 
is placed in a long trough for the following meal. A little salt is added 
and it is thoroughly mixed with lx)iiing water. Bags are plac^ over the 
top, thus, steaming the feed for some ten hours, and leaving it nice and 
warm when measured out. Feeding is commenced in February (mangels 
are given broadcast after turning out in the evening), and is continued 
till the end of March, by which time the rainy season usually begins, and 
lias furnished a plentifui growth in the stubble and pastures. The object 
in feeding at this, period of the year is to prevent the cows from runnimg 
down in supply and condition, so that when the green grass is available 
they at once improve and come on in their flow of milk. If not fed thus 
early the milk supply dwindles almost to vanishing jioint. Man^ of the 
cows go out and the rest of the season is lo&t, whilst even of those which 
do not actually go dry it is rare to find that many come up again when, the 
fodder is again available. The cows calve all the year round, but the 
chief number in July and August, just before the beginning of spring. 

GENERAL FEATURES. 

Clumps of hedges and trees proi\dde sheltei* in winter, and in this, respect 
Yanger}' Park is well provided, there being any amount of timber grown 
by a former owner of the property, and now wisely conserved; consequently 
it is not considered necessary to rug. Thefarrn is divided into some eleven 
paddocks., and the rotation is typical of the system throughout the district, 
viz., potatoes, oats, bailey, and four years? grass. It will be noted, how¬ 
ever, that the barley is sown after the oat crop. Only .two calves were 
reared this year, whilst last season twehe was the number. Thirty pigs in^ 
eluding five Berkshire brood sows, are kept. One hundred fat pigs were 
sold during the last twelve months at over ;^2 per head. There is an 
average litter of aliout eight to each so\^^ with two litters for each season. 

The following is a list of Mr. Lindsay's milk checjiies for the last twelve 
months, with full particula.rs:— 


Month. 

OrtlloiiH 

Test. 

Ihiltor. 

Lbs. 

Pnee. 

Cheques. 

January . . 





£ 

s 

d. 

2 ,^ 8 . 

4.2 

1,164 

8id. 

4 

13 

9 

February 

1,480 


729 

9 d. 

27 

6 

9 

Mardi 


4.6 

687 

lOtl. 

28 

7 

6 

Apiil 

793 

4-5 

400 

^ 4 ( 1 . 

23 

6 

8 

May 

U 2 U 

4-3 

.';99 

lojd. 

26 

4 

1 

June 

T1709 

4.2 

800 

lojfl. 

35 

0 

0 

July 

1.046 

4.T 

887 

. 0 ( 1 . 

3<5 

T 9 

2 

August 

-"•149 

3*9 

1,050 

lod. 

44 

0 

6 

Septeml>er 

-I,Q24 

3-9 

1,264 

9 i(l. 

62 

0 

7 

OctolMT 

3,861 

3-6 

^'534 

lod. 

63 

18 

4 

Novemljer 

3,886 

4.0 


9 fd. 

68 

5 

7 

December 

3,600 

4,2 

1,687 

9 |d. 

66 

15 

6 


27.693 


BoniK 

... 

7 

19 

n 

Total 

... 

... 

... 

... 

£53^ 

8 

4 
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POTATOES. 

Mr. Lindsay finds the New Zealand Pink Eye the best cropper bv a 
couple of tons to the acre. The old red (/.tf., Brownes River) has neat }ielded 
well during late years. The unfavorable winds are deemed to be to some ex¬ 
tent responsible. The stalks of the red iX)tato are smaller, and get greatly 
tossed about, growth l>eing thus retarded, whilst, as the New Zealand Pink 
Eyes spread closer to the ground, the leaves only are affected by the high 
winds,. The unsaleable small potatoes are fed to cows and pigs. 



FLOWERFIELD PIGS. 


Flowerfield Farm. 

About a mile north from the Koroit Post-office isi situated Mr. J, 
Martin's Flowerfield Farm, of 316 acres—241 are under grass, 39 potatoes, 
22 oats, and 14 wheat. Tw^rnty acres of the grass are reserved for meadow 
hay. Thirt\ cows are kcf)t, and have brought in monthly cheques as 
follow: — 


Milk 

(UaIloi)8.) 

Chc‘»jui*8. 

Milk 

(OulloiiK ) 

ChctiiU’s. 


£ s. d. 


£ s. 

d. 

1,640 

• ^7 3 3 

L336 

... 22 16 

9 

L 293 

• 23 5 9 

2^733 

... 37 12 

6 

1,198 

• 25 >5 'o 

2,971 

... 50 ji 

9 

8.5 

806 

2411 2 

1812 Q 

17.201 

57 17 

5 

600 

• 3 

Hon us 

77 

5 

69s 

908 

13 10 10 
.. i6 16 8 


£339 J3 

A 

Mr. Martin’s 

method of rotation 

is similar to those already described. 


but as a portion of the farm is on the edge of the good country and un¬ 
suitable for cultivation, it is devoted to grazing alone. A number of very 
fine ShropsJiire sheep are kept. Some 200 sheep and no lambs were 
fattened and sold to the butchers last year. jQ^o worth of wool w^as also 
disposed of, and the “ Flowetfield ” rams and ewes are regular prize 
winners at all the distrilct shows. 

Clo verdale F arm . 

Adjoining Mr. Lindsay’s property is Mr. W. Stacev’s “Cloverdale” 
Farm, of T05 acres, 40 acres of which are under pasture, 30 potatoes, 20 
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harl-ex, ix o;iit*n ha\, 2 mangel, and maize, j acre being leased to a 
TieighlK>ur. The 30 cows kept yielded ^^'280 for the \ear. Seventy pigs 
brought in ^^150, and deducting JQ20 for food, kc., £130 net. Dif* 
ferent varieties of ijotntoes are growm. embracing it acres of New 2 Lea]and 
Pink Eyes.,” 13 acres of “brown’s River,” 5 acres of “Snowflake.” and 
2 acres of “Brownell’s Beautx,” but Mr. Stacey has made up his mind 
to dmp the Iasi-mentioned in future, as they have not ('ome up to exj>f^a- 
tions. Thresliing was jus.t completed, and one p»dxkK:k of Battledore 
barley \it‘ldcd 63 bushels to the acre, the aver.tge ftrr the whole crop coming 
out at 56 bushels. 



FLOWERMELD HERD, MILKING TIME. 

In .the barley-stubble is apjxearing burr, white and Jaj>anese clovers. 
Mr. Stacey intends to feed pigs ion the barley if it does not realize 5s. per 
biKshel, and he is statisfled from past experierifx' that it will pay him to do so. 
It may be mentioned that 14 head of young stock, 6 horses, and the pigs 
are grazeti on the farm. 


General Comments. 

For the many m>w lieginning to farm under the Closer Settlement 
scheme, it will l>t* opportune to give further particulars of cultivation and 
of the seed sown per acre, t^c., &c. The chief purpose of thi.s rather 
rambling narrative is to in<licate the methods practised by farmers in a 
locality famed for its high-priced land. So far, it will be s^n that the 
profitable cultivation of the soil, the .system of rotation, and the feeding 
of hay. grain, and straw to the stock are the paints most commended. In 
addition to these, howexer, it should be mentioned that the implements, 
machinery, and horse-power have been studied closely with a view^ to 
increased efficienc's and greater econcrtuy in working. 
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I can recollect as a lad when the Clydesdale horses were in general 
use. The heavy work in connexion with farming, viz., the carting of produce 
by road to Warrnambool or Port Fair\, favoured <this breed. Carting 
operations began in January and continued daily right through to the end 
of April—the commencement of the ploughing season. SellaCs single¬ 
furrow ploughs were used for putting in potatoes, each row requiring three 
sods of 9J inches. An acre per day was considered good, and it required 
a smart team long hours and conj^tant w'ork to sow acre in a day. Very 
heavy double-furrow ploughs were also the rule, and so with all farm 
appliances and oy)erations —they w'cre heav), slow, and cumbersome. 

Now the Clydesdales are being supplanted by the Suffolk Punch, and 
a cros^ of these breeds, the aniimals being powerful as well as morti active 
and pos.sessing greater stamina. 

In sowdng potatoes, a plough of half the weight of the old-fashioned 
implement, of much lighter draught amd turning a 14-inch. sckI, is used, so 
the two furrows, cover each row’ of yxitatoes instead of three as Ijefore. 



POTATO DIGGING AT MR. W. CROWK'S. 


POTATO MEMORANDA. 

Potato land is usual]v ploughed twice, and the early seed planted to a 
depth ol 4.]j inches. The (Toy>s are generally dug before the stalks have 
withered, or any hot weather exyierienced to injure the tubers. With the 
later crf»p, liowtwer, an extra inch in depth, or 5J inches, is made for the 
si'ed in order that a good covering against the hoi I^ebruary sun may be 
secured. Rows an* sown 28 inches wide, and sets planted from 18 to 
20 inches apart. 

The croj) is usuall\ drill-harrowed three times ; on each occasion' the 
implement is fitted with flitlerent tines. When the plants appear above the 
ground a drill-harrow is used, then hand iuvd bctw'cen. The second drill- 
harrowing, as w’ell as reyxiating the former operation, puts a little earth up 
to the s^talks, and the last harrowing is done as the rows are about to close. 
With hoeing, weeding, and hilling-up, cultivation operations are completed, 
and a clean, healthy and attractive-looking crop is the result. Probablx 
not more than a few solitary stalks of “ fat hen ” {Clicnofodium album), or 
dwks, show» to the acre when digging time arrives. Sometime^s, however, 
rain falls after hilling-up and l>efore the ground is covered wdth the stalks, 
when a luxuriant crop of fat ben is the result. In heavy grourd a 
tw^o-horse scarifier is used to burst up the .soil, instead of the drill-harrow 
for the s^econd cultivati<^i, the practice Veing varied according to the con¬ 
dition of the land and its re^juirements. 
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HEAVY CEREAL GROWTHS. 

As further evidence of the weight of cereal crops grown, it may be 
mentioned that the twine hi ken to bind iin ii-acre paddock of oats was 
ipi balls, of 4i lbs. weight each, or a total of 88 lbs. at 7|d., which comes 
to exactly 5s. per acre. A 25-acre crop of barley required 48 balls., or a 
sum of 5s. 3-5d. per acre for twine. Both these crops were grown where 
for 50 years the land lias l>een cropping and grazing alternately without 
artifirial manure. 

KOROIT SEED FORMULAE. 

Potatoes.—From one-third to half a ion per acre, depending on sample. 

Bariev.—55 lbs., or one and one-tenth of a bushel to the acre. 

Oats.—80 lbs,., or 2 bushels to the acre. 

Pasture—A mixture of 15 lbs. Knglish grass, ^ lb. white clover, and 
i lb. row-grass per acre. 



MILKING TIME AT GLENROSE FARM. 

PROPORTION OF CROPS TO PASTURE. 

The follmving details secaired of five sejiarate farms show the propor¬ 
tion of the different crops grown in the district to pasture :— 


Tt)tal Afves 

OnisM 

I’ntutoos 

riarlf\ 

OutH 

Ha>. 


280 

164 

46 

25 

33 

12 

^55 

84 

30 

27 


14 

• * . 

106 

67 

^3 

16 


3 

7 

^05 

40 

30 

20 


12 

4 | 

100 

40 

2 2 

17 

20 


746 

395 

J 4 f 

105 

53 

41 


It will Ije 

.seen 

that on an 

average 51 

acres out of every hundred 


under grass, 20 acres. iindiT |x>tatoes, 14 sown with barley, j with oats. 6 
with hay, and 2 of mangels, maize, &c. 
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BUKNLEY SCHOOL OF HOETICULTUKE. 

First Prize Essay, December, 1905. 

Subject: ^^The Most Common Causes of Irregular Bearing and Imferfcci 
Development of Tree Fruits and their RemediesP 

In the world of to-day a progressive evolution is taking place, where 
only the most capable are allowed to stand, and the slow and uninitiated 
are left l>f‘hin(l. As with other things, the science of fruit-growing 
is rapidly forging ahead, and only the best and the most payable methods 
are in use. The time has. been when many, failing utterly to comprehend 
that any knowledge was re(juired, -attempted to grow fruit whhout under¬ 
standing anything about fruit trees', or about soils, or climate, or disease. 
The result was utter failure, and so the idea spread that fruit-growing 
was not a paying conce^rn. Fortunately there were others, who had 
knowledge, and so were able to get g{XKl relurns from their orchards.. 
Hut to-day knowk‘dge is more thorough and more prevalent. Fruit¬ 
growing has l)ecome a science worthy of being thoroughly studied, and 
peopU* have begun to realize that it is no use trying to grow fruit without 
an adequate knowledge. Following on added knowledge came added 
economy, and so trees that do not give back a proper return for their 
size and age, must eUher l)e thrown out or treated so that this defect 
may \ye remedied as far as pos.sible. This brings us to the subject of 
this essay. ‘‘The Most ('onimon Causes of Irregular Bearing, See,*' 

Healthy Trees Fruit Eegularly. 

When a tret‘ reaches the Iruiting stage it ought to bear, and go on 
bearing systematically, till the weakness of old age is reached, when its 
paying life is, done. But if the tree instead bears sometimes heavy crops, 
and sometimes none at all, or if it only fruits well on one side and grows 
very inferior fruit on the other, this is just the kind of tree that we 
cannot afford to give room to in a well-planned orchard. Some time ago 
the only thing to l)e done was to null it up and throw it on the rubbish 
heap, and plant a, new one, for often the cause of this irregular fruiting 
was unknown. But now the mo.st common causes are known, and it only 
remains to apply the right remedies,. We can now list the most important 
of these cau.ses, and point out the remedies for each case. 

Systematic Pruning a Necessity. 

The most common, cause of all is want of pruning, or want of sufficient 
and correct pruning. It is not at all uncommon to meet people who tell 
you that their fruit tree liears very heavy crops, and they boasf joerhaps 
that they took so many cases of fruit from it that year. When you ask 
them about the next year, they tell vou that they do not expect much 
fruit then, but the year after that again there will be another good crop. 
That may do for the amateur, but it will not do for the professional 
fruit-groyver, who must have a regular supply of fniit each year. The 
effect on the tree will be most hurtful. It will tend to curtail the life of 
the tree, and cause such exhaustion that it has to “ lie fallow for a 
seas,on, because, it has not the strength to put forth new healthy wood to 
bear flowers and fruit for the following year. These heavy crops, too, 
are very apt to break the branches and throw the tree out of form. 
Proper pruning will prevent this, by allowing the tree to bear just 
sufficient for its strength, so that when next year comes the tree will not 
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have l)ecome so exhausted as to be unable to liear at all, or, at the mos,t, 
only inferior fruit. The whole object of pruning is to insure more 
regular crops over a longer i:)eriod, l^esides obtaining an increase in size 
of the fruit, combined with a better appearance and quality. 

Types of Bearing Wood. 

Each kind of fruit tree has its own t\pe of bearing wood; thus the 
apple and pear on fruiting shoots and spurs, the cherry chiefly on spurs, 
the apricot and plum on shoots and artificial spurs,, and tUe peach on 
o(ne-year*old shoots and spurs. If the different tyjies of bearing wood 
are not known, the pruner may cut away the very pieces of wood most 
suitable to fruiting, and no crop, or very little, will be the result. 
Especially may mistakes in pruning be made in trees that have peculiar 
habits of bearing. In the Jonathan apple the flower bud is borne at the 
end of the shoot or spur; the Irish peach, too, puts out long shoots on 
which the flower buds will be at the end. It will thus be easily seen that 
if the pruner cuts away half the shoot or spur, as^ would lie correct in 
most trees to strengthen it, he will also cut away the fruit. If these 
shoots are left long the first vear, and then bear fruit, the weight of it 
will t)end tlie shoot and cause spurs to form naturally where the a>n- 
stri('tion of s.ap is. These spurs wdll then Ix^ar the fruit for next season, 
and the shoot can then be sliortened. Williams' Bon Chrfetien pear has 
the same manner of bearing, and so is treated in the same way. The 
Winter Nel’s })ear has ahva\s tjeen (x>nsidered hard to get to fruit, bet'ause 
its habit of l)earing was not known. (Jnl\ one khwl of w(x>tl bears f)iiit in 
this case, and that is a small spur. 

Other fruit trees are what is calk'd “ sliv-lx*aring.'’ By that Is meant 
that the tree takes a longer time to matuo" its wotxi and bear frift than 
other trees. It may bear a little fruit now and then, hut wnll not liear 
full crops, regular!). The Nickajack apple is one ol these sh\-lx,'ariiig 
trees. A secMlling fruit tree that has noi Ix^en “ worked," that is,, neither 
grafted nor Vmdded, is also irregular in coming' into bearing. It is 
irregular, too, in the kind of fruit it hears, ihes latter not alwa>s coming 
true. Ten years will, in some cases, elapse iKd’ore any fruit is borne, 
liecause the tree is too sfrong. I'he s^M'dling is the strongest tree. 
“ Working is always a w^eakening fac'tor. the sa]i not having so straight 
a flow. % 

Varying Degrees of Vigour affect Fruit Bearing. 

Want ot di'sign or balance in the tr^H^ at the start is a fre^iuent fault, 
and one that must place the tree at a disadvantage. Where one side 
l)e('omes the strongest, it will continue to be the strongest at the exix^nse 
of the weaker slide, unless\ some means are adopted to restore the balance. 
In a )oung tree wnth its three main branches starting from the three 
uppermost buds, the tO]) branch will ahva\s be found to be the strongest, 
the second the next strongest, and the low’est the weakest, because s.ap 
flows first and strongest to the highest po'nt. This may be checked by 
leaving the w-eakest branch the longest, and the strongest the f^hortest. 
If this balancing has been neglected, or has not been sufficient, it may be 
done later still w'hen the leaves are out. If the strongest be just topped, 
it will give the weakest time to make up to it. 

Trees can often lie seen with two or three sfrong branches on one 
side, and four or five weak ones to balance the other side. The w^eak tree 
will bear most on the shady side, for that will be the stronger side; while 
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the strong tree will hear its fruit on the s.unny and exjx>sed side, that 
having the weaker and rlp^i wootl. The fruiting wood should Ije evenly 
distributed throughout the whole tree, for equal size and vigour mean eriual 
growth and fruiting. A well-designed tree will have a healthier life, will 
fruit more regularly, and li\e longer than one lacking balance. When a 
tree is getting old, its fruit will naturally l)ecome poorer; but if it be cut 
back and reduced in size, it will have less to do, and the fruit will be 
iK'tter and more sure. 

When a Tree should Bear. 

The ages and conditions under which trees l>ear have great influence on 
their regular Wring capacities. The maturity of the tree, not S(> much 
its. ago. decides the time of its bearing. In a very suitable position the 
tree might l>e allowed to liear in three years; whereas the same kind of 
tree, ill an unfavourable position, might not be mlture for ten years. 
Pears under favourable conditions may be fruited on an average of three 
years, and remain regular in bearing. In poor soils they would nc<.d five 
years. Apples, plums, and cherries can lie dealt with in the same wa\. 
With jieachos, a strong tree mus.t l>e secured liefore allowing it to fruit; 
perha])s three years w^ould he long enough in the hot north, where it is at 
home; but in the south and colder di.slricts. noi- lK'‘forc it is five \ears old. 
Tire age is the same for apricots. Lemons diff(T, for wherever they grow 
freedV thev mav Ix^ allow'ed to fruit. 

The Need of Light. 

Blindness *’ is fre(iucntl\ the result of had pruning, or insufficient 
thimiiing out. The sap runs to the highest and strongest point first, so 
that the heaviest shoots; are found naturally at the top of the tree. These, 
if they are not taken away, form a kind of hood, preventing air and light 
entering tlie centre, to the detriment of the inside branches. It is quite 
commoiit to find unripe wood inside, and consequent fruitlessness or blind¬ 
ness., Eat'h branch should have sufficient room to throw out its fruiting 
shoots and spurs without cramping the next. The main branches should 
tie at least 2 feet apart, if there are fruiting shoots. Where there are only 
fruiting spurs they {x>uld be closer. If the shoots at the top of the 
branches are not removed, the consequence will be that all the s.ap sent uj) 
bv the roots will remain there, and the lower part of the tree, being 
unnoiirished, will l^ecome quite bare, and will be so much space wasted. 
By thinning out of too crowded wood, and by keeping the top of the tree 
light, the growth will be forced down below and the whole tree 
furnished with fruiting w^ockI. “Blindness’^ may also be caused by the 
tree being either too strong or too w’^eak. A strong tree may eas.ily be 
made stronger by a wrong way of pruning. The bigger the w^ound the 
stronger wdll be the new grow^th. No heavy cutting back should be done 
on a strong tree, hut the whole piece taken away. The fruiting wood will 
have to be some “ removes'' aw^av from the trunk to get weak enough wood, 
as fruit is borne on a slow' flow of ripened sap, and cannot be borne where 
the flow is strong. The branches should be encouraged to grow in a 
horizontal position, for sap flows .strongest along the most upright channels. 
In a strong tree the sap is often so unripe that only leaf buds are formed, 
or sucJi flower buds as; are formed are puslied off. A weak tree will need a 
heavy pruning to strengthen it. Everything should l>e done in the way 
of cultivation, good drainage, &c., and the branches should be growm on 
as upright lines as possible. 
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Boot Systems. 

Trees, h> wrong methods being adopted may be very much weakened, 
and, strange as it seems, it is perhaps^ then that a heavier crop of fruit 
will be borne. But this is only a temporary spurt of the tree, as it will 
he followed by irregular and light crops, and final death, if the tree be not 
in some w'ay strengthened. A mistake when the young tree is first planted 
may caus.e irregular bearing. Very few realize the importance of pruning 
a young tree’s roots. Often the young tree has strong roots on one 
side, and weak ones on the other. If the strong roots are not curtailed, 
the tree will be throAvn out of balance, for it is an axiom in fruit tree 
culture that the side which has the strongest roots will also have the 
strongest branches, and these would throw the whole frar^ework of the 
tree out of balance. Another way to balance the roots would be to plant the 
side of the tree with^the stronger roots to the windy quarter ; the opposition 
of the wind and the exposure would be a weakening influence. The cutting 
back of root^ in the dormant season would weaken the whole tree, because 
it would mean that the reserve of food to l)e laid up by the roots would be 
lessened; also the cutting back of head and roots in the growing season 
will inevitably weaken. If the soil in the summer is allowed to get hard 
and impervious to rain, or is cultivated deeply, the whole tree is affected 
adversely. Any ploughing in summer should be very light, just enough 
to form an earth mulch and to allow rain into the soil*. Cold, wet, heat, 
and drought, wlien excessive, will chill, sour, dry, and harden the rfx>ts, 
and so injure the tree. Where coarse weeds are turned in round the 
roots of the tree in winter, and cold and wet come, the result will be 
dangerou.s as they would sjerve as a host for the water and sour the ground; 
if left on the surface they would prevent the sun from warming the soil. 
In summer both of these things may be done, and would l)e advantageous. 
The effects of heat and drought may l:>e made les.s hurtful if projx^r 
treatment he gH'en to the soil. The heat may be prevented drying up the 
roots by a mulch of light litter l;>eing put round the tree, or a soil mulch 
given. The .severity of drought may be lessened by the soil round the 
tree being “dished,” so that when rain comes every drop of water will 
l>e caught by the tree, and the soil mulch will also be of value. 

The Importance of Sound Leaves. 

leaves, have a great inJuence on the flower-buds, and, according to 
iheir size and vigour, will 1)0 the quality of the bud. They serve as the 
feeders of the buds, pumping up sap from the roots and elaborating it. 
So wherever any damage has b^n done to the leaves,, the flower-buds, 
and consequently the fruit, suffer. If a severe frost has, come when the 
leaves are on the tree, and nipf)ed them, the fruit may be spoilt for that 
season. Hot winds, severe storms, and hail may also damage the tree, 
and cause des.triiction to the season’s crop. An injury to the bark also 
necessarily weakens that i)art of the tree which is affected. The wounded 
part should l)e cleaned, the ragged pieces cut away, and clay put over 
the wound to prevent air entering,, so that the damage sustained may be 
repaired. 

The nature of the seasons has marked effects upon trees. The weak 
.tree in a favorable season might be strong enough to bear, but if a severe 
droiight comes, it is too weak to bear. A strong tree in a good season 
would be too strong to bear, but a bad season might have just the 
weakening effect tlie tree required, and so a good crop would be the result. 



8 March, I9b6.] Burnley School of Horticulture, i 6 r 

Good Drainage aids Bearing. 

The uneven bearing of a tree is sometimes caused through bad drainage* 
On one side of the tree the water may. lie at its rootSv, and ori the other 
there may be insufficiency of water. The first position may suit a water- 
loving plant like the quince or the fig, but the dryness of the other side 
will perhaps kill that part of the tree, or curl and shrivel up its fruit. 
Orchard land must he drained. Clayey soils, need draining more than 
sandy, for the latter are often naturally drained. Draining will prevent 
surplus water lying about in winter, and will conserve water for summer 
use. The more uneven the dejith and the surface of the soil fs, the worse 
will l:)e the natural drainage; and the worse the drainage is., the more 
iinevfin will the fruit-bearing be. So any cost incurred by draining will 
l)e^ amply repaid by full crops. 

What Cultivation Secures. 

Improper cultivation pla>s its part, loo, in the irregularity of fruit 
croi)ping. The three principal foods that tret‘S need are nitrogen, potash, 
and phosphoric acid ; and lime ma\ be added to thcs.e. These all have their 
functions to iierform that the tree may be nourished and bear fruit. The 
nitrogen gives the deej) grt'en to the leaves and strong young growth, the 
phosphoric acid is required for the rii)ening of the wix>d, whih' the potash 
is. necessary in tiie fruiting stage for the ripening of tlic fruit Lime is 
a quickener of all three and onier plant-food salts, and so is alvva\s an 
adjunct to a .sod. Trees lor a wliile may grow and bear well on what 
there is already in the soil, but there must come a time when, if nothing 
be given back to the orchard to replace that used up, nothing will also 
l>e returned from the trees. The trees can tell us themsehes what they 
are needing. If they are making rapid grow’tli. and have deep green 
foliage, and mature their wood v;cil, it shows they are well supplied with 
food. But if they grow’ slowly the second or third vear after planting, 
and their foliage turns yellow, it shows they have need of food or 
moisture, or lx»th. If trees make too rapid a growth on reaching bearing 
age, and show little inclination to fruit, it means they are getting too 
much P’lrogen, so the planting and turning in of leguminous, crops, which 
have ilie power of collecting and storing up nitrogen, must be discon¬ 
tinued. Potash must be restored continuously to the soil, as the tree 
removes more of this component than of the others. It can l)e given as 
a manure in the form of kainit. Phosphoric acid can l^e given as lx>ne- 
dus.t, guano, and superphosphates, and nitrogen by the turning in of 
leguminous crops, such as vetches, peas, beans, lupins, clovers, &c. The 
whole of the orchard cannot be treated with manure salts; that would 
l>e too costly a business, but individual areas might b)e treated. Cultiva¬ 
tion also means the loosening and pulverizing of the soil, which is done in 
orchards by the plough, the dis,c, and the harrow. The two chief seasons 
for this work are autumn and s.pring; it is also done at other times, 
according to the .need and the weather. If cultivation be neglected the 
trees will suffer to a considerable degree. Cultivation means the mixing 
and reblending of the soil grains, the exposure of fresh surfaces, and the 
opening of the top soil to allow air and water in. It can therefore be 
understood that cultivation is very necessary to the well-being of trees. 

The Tree’s Inner Nature. 

We hpe dealt so far with the tree as a whole, and the conditions 
affecting its health as a whole, but now we can approach the tree closer 
* U 9 l. F 
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and examine its buds and flowers, and see if any cause can be found for 
irregular bearing. The firsf cause will be found in the dropping of buds. 
Buds ma> form all over the tree, and a good crop i^ expected. A great 
many of these droj) off, leaving only a miserable crop to mature and 
ripen. When this dropping occurs on long shoots, the reason very likely 
is that there is not sufficient sap to support them all. The jjrlining is at 
fault, and this can be remedied by reducing the shoot and making it strong 
enough to lx>ar wiiat buds are left. Another reason for bud dropping may 
be that the flow* of sap is too strong in a shoot near by wffiere a heavy 
cut has l>cen made by the pruner. Do not prune the strung shoot hard, or 
it will grow stronger, but thin out and expose it, so that it may ripen well 
and bear. An improper ripening season of the previous autumn will 
caus.e hud dropping ; tliis may have been caused h\ a very ^uild .summer 
or imperfect drainage aluout the tree, or the tree may have been too 
crowded. A great many flowers alwavs fall, especially with apples and 
pears, a fortnight after the trees have come into flower, hut this is Nature’s 
own priming or thinning, and one to l>e desired. An early frost often 
plays Jiavot’ with buds, nipping them off when they are swelling to form 
flower buds. In stone fruits^ the flower buds are more subject to harm 
from cold than leaf buds. The weather of the season Ijefore the expansion 
of the flow^er buds exerts a potent influence upon the numlver of flowers 
formed; the weather also during the expansion of the flowers and the 
setting of the fruits increases or reduces, the coming crop. 

Tlie imperfect setting of the fruit is another cause of irregular crops. 
This is greatly influenced by the prevailing w’eather, so that one jear the 
crop nrglit be mucli heavier than that of another year. If a severe late 
frost comes wlien the fruit is just formed, it will he responsible for the 
dropj)ing of the \oung fruit; and if cold, liail, and r;vn are prevalent 
about this time, the fruit will get knoc'ked down or damaged. Bad 
weatlier, esi>eciallv cloudv weather, if it lasts for some time, is very' 
injurious to the fertilizing of the flowers. Fruit trees are almost altogether 
insect fertilized (to a small extent, perhaps., they are wdnd fertilized), and 
in baTl weather bees will not be out working. So the longer cloudy 
weather lasts the fewer will be the flo\vers fertilized,, and conseijuently 
the less the fruit liorne. Very windy weather blows tlic pollen away, and 
causes flowers to Ik.' infertile- A great many of the tree fruits are infertile 
to their own yiolleii. For this reason an orchard planted s.olely with 
Bon Clirelien ])cars will be found to he unfruitful, simply because of the 
infertility of their own pollen, i.e„ their flowers will not set unless their 
stigmas receive jiollen from some other variety. So it is necessary^ that at 
least three or four different varieties should Ik? planted in every orchard. It 
is wise to plant together tho.se varieties that flower ahK>ut the same t’me. 

Destructive Agents. 

Another cause of imperfect setting is the presence of disease in the 
tree. Disease is always w'eakening to a tree, and it is. those trees that are 
tlie Aveakesi that disease most rapidly attacks. So to avoid disease the 
tree must be kept healthy. Especially are leaf-eating insects to be kept 
away from trees. The leaves, are the feeders of the flower buds, and if 
the> are eaten away amd destroyed, the buds will also perish. The peach 
aphis is very serious for this reason. It prevents both flower and leaf 
buds from o|x?ning well, and distorts the young shoots,. When severe it 
will cause Ihe leaves to fall at a time—October—when the tree has need 
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of all its leaves. Where it is present the trees should be sprayed with 
Bordeaux mixture (6 lbs. bluestone, 4 lbs. lime to 50 gallons of water) in 
winter, or with tobacco water (i lb. each of tobacco and soft soap to 
20 gallons of water) when it appears in the spring. Fumigation, when 
the tree is in leaf, with q^anide of potassium is good, but is expensive. 
To strengthen the tree so that it may throw off the diseasje, mulch the 
ground with tobacco refuse or manure salts, especially kainit or rock 
salt. 

The pear slug damages the leaves of the pear, cherry, and plum, eating 
a\^ay the tissues and leaving only skeleton leaves, and so ruins, the fruit. 
As the slug has a slimy coat, ashes, or fine earth, or lime thrown on to it 
will cause it to curl up and fall to the ground, >vhere it will die. A spray 
of Paris green (i lb. Paris green, 5 lbs,, lime to 300 gallons of water) can 
be used where the pest is bad. For the larva in the soil, a solution of 
bluestone or sulphate of iron might be put into the ground. 

Some of the fungous diseases, too, are dangerous to the buds. Peach 
leaf curl is one of the wor^t. It attacks the leaves as they unfold, 
blistering them and preventing them fulfilling their proper function of 
starting the buds in the spring. To remedy this disease, spray with 
Bordeaux mixture in winter after the pruning. In spring, as the leaf 
buds are bursting, spray again with one-third the strength. Never allow 
old primings or infected leavcjv to lie alx>ut to spread the disease. Some 
varieties suffer more than others, so do not plant them. Briggs^ Red 
May, Crawford, and Salway are, in most soils, good resistant varieties. 

Black .spot of the apple and pear causes cracking and distortion of the 
fruit if it comes, early, and scurvy patches if later; very often the fruit 
falls off. Spray for this disea.se with Bordeaux mixture in spring, when 
the flower buds open. Some varieties of apples, Cleopatra, Ribston, and 
Fillhasket, are very susceptible to it, and should not therefore be grown 
where the disease is bad. 

Powdery mildew of the apple dis.torts the leaves, and so also affects 
the buds. To prevent it spreading, burn all prunings and spray with 
Bordeaux mixture in early spring, and in winter stronger. 

The pear phytoptus or mite damages the leaves by l)Iistering them, and 
thereby causes the tree to shed its leaves prematurely, to the detriment of 
the fruit. Spray with kerosene emulsion {h lb. hard soap, r gallon of 
water, 12 gallons of kerosene) or soft soap and sulphur (i lb. to 5 gallons 
of water) in summer. 

Oidiiim or powdery mildew of tlie vine prevents the leaves unfolding 
pror)erly. Dust with ground sulphur in the early morning wh’le the 
leaves are moist. 

Black six)t or anthracnose of the grape attacks, the fruit itself, causing 
a malformation in the fruit. Vines should be stripped of the loose bark 
and painted with Bordeaux paint (Bordeaux mixture, with clay and lime 
mixed with it). 

It can be seen from all these facts that a great deal depends on the 
start in life a young tree gets, w'hether it is at home in its surroundings, 
and a]s,o whether it is buHt up properly and receives proper treatment all 
its life. These points decide the difference between a regular and an 
irregular tree, a paying and a non-paying one. 


M. ROLLAND. 
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SUilVEYL\G ON THE FARM. 

A, S. Kenyon, CJi\ 

Mensuration. 

Both tho liorizontal and vertical method of taking measurements, so far 
as applicable to the ordinarv wants of the farmer, have now been gone 
into. Some of those given have their direct application, while others are 
of indirect use only. Their use involves what i^ known as Mensuration; 
that is, the finding of areJLs and volumes or quantities. Th<=' area of any 
figure or surface is the space contained between its length and breadth 
without any regard to its thickness.. In the case^ of rectangular figures, 
that is with four right angles, the length and breadth are easily obtained. 



Jn triangles, the area is the base or breadth multiplied by half the per¬ 
pendicular height, that is, the line drawn from the opposite angle at right 
angles to the base. If the triangle has one angle a right angle, the area 
-then is half the resold 1 of tlie multiplication of the two sides forming the 
right angle. The area of a parallelogram, a four-sided figure with its 
-ijjjprysite sides parallel*, is the base multiplied by the perpendicular height, 
•or, to pul it another wav, one side multiplied by its right angled distance 
from the otlier side—see Fig. 23. The area of a trajx.wid, a four-sided 
figure with two sides only parallel, is the two parallel sides added together 
and multijilied hv one-half their distance apart measured at right angles. 

Measurement of Areas. 

The definitions and rules just given may s^eern rather confusing; but 
their practical application is simple. Any paddock, no matter how irre¬ 



gular, so long as its sides are straight, may be divided into trapezoids and 
triangles, the triangles. l)eing generally right-angled. In such an instance 
as given in I'ig. 24, a line i*^ chained from the angle at A to the opposite 
angle at D. Along the line perpendiculars are laid out and measured, to 
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all the remaining angles, B, C, E, F. Then it will be seen that the area 
of the whole paddock is cut up into four triangles and two trapezoids. 
Their areas are—^Triangle ABH equals the length from A to H multiplied 
by one-half the dis^tance from H to B; the trapezoid HBCK is given by 
the length BH added to CK and multiplied by one half of the distance 
from H to K, which is the perpendicular distance between the two parallel 
sides, BH, CK ; the triangle KCD similarly equals KD multiplied by 
one-half KC. In like manner the areas of the two triangles and the 
trapezoid below the line AD may be found. The addition of all these 
areas will give the total area sought for 

Taking the measurements^ given in the figure, the areas are— 


Triangle ABH, 400 multiplied by one-half of 370 equals ... 74,000 

Trapezoid HBCK, 370 added to 470, multiplied by one-half of 

420 equals ... ... ... ... ... 176,400 

Triangle KCD, 150 multiplied by one-half of 470 equals ... 35»25o 

Triangle AGF, too multiplied bv one-half of 250 ecjuals ... 12,500 

Trape/oid GFEJ, 250 added to 330^ multiplied by one-half 500 

equals .. ... ... ... ... ... 145,000 

Triangle JDF", 370 multiplied bv one half of 330 equals ... 61.050 


Total ... ... ... ... ... 504,200 


Tilt-* measurements are in links and the area sought is consequently 
5.04 acresi, or 5 acres o roods 7 |)erches. 

In four-sided paddocks, which are not parallelograms or trapezoids, 
perpendiculars may he set up from one s!de only, two triangles and a 
trapezoid resulting, though in general, the measurement across the diagonal 
giving two triangles only is preferable—Fig. 24. The areas of the two 
triangles may be found by setting up perjiendiculars as just explained. 
Should, however, the perpendiculars be difficult to measure, the following 
rule may be employed to find the areas of the triangles. In this case, 
measurements of the sides are required as well as the length of the diagonal. 
To find the area of a triangle when the lengths of all three sides are 
known, add the whole three lengths together and divide the suni bv two. 
Call this result the half-sum ; subtTact from the half-sum each side in 
turn. Then multiply together the half-sum Jind each of the three re¬ 
mainders.. The square rcx>t of the result will be the area of the triangle. 
Expressed in syml)ols, calling the sides a, b, and r, and the half-sum, 
that is, rt + -b ^ divided by two, S, the rule is— 

Area of triangle « n/ S x (S —rt') x (S-/^) v (S—r). 

This method involves measurement of the ^ides of the figure, and con¬ 
sequently is on the whole rather more cuml)er.some than the perpendicular 
method. All the examples given suppose it possible to get free access to 
any part of the ins^ide of the paddock, but if only the outside is readily 
accessible, the method is still simple. Chain along one side; continue 
chaininfg, if necessary, until opposite perpendicularly the outermost angle. 
Extend the perpendicular through that angle, measuring offsets to the 
intervening angles,, and chain along until another perpenditnilar can be 
set up to the next outermost angle. Chaining along thus, setting up per¬ 
pendiculars to each angle the result will be a rectangle, of which the area 
is, of course, readily found, enclosing the area sought for. The triangles 
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and trapezoids outside the paddock, but inside the rectangle, are now to 
be calculated and their total subtracted from the area of the rectangle. 
The result will be the area of the paddock. Fig. 25 will show plainly 
the method. 



Using the measurements given in the figure, the area of the rectangle 
is 490 multiplied by 280, equals 5^(13,200. From this has to be subtracted 
the outside triangles and traijczoids— 

Trapezoid BHJC, 440 added to 400, multiplied by one-half of 

90, e(]uails ... ... ... ... ... 37,80a 

Trapezoid CJKD, 400 added to 130, multiplied by one-half of 

170 equals ... ... ... ... ... 45,050 

Triangle DKE, 200, multiplied by one-half of 130, equals ... 13,000 
Triangle ELF, 100, multiplied by wie-half of 870, equals ... 43,500 
Trapezoid FMNG, 100 added to 170, multiplied by one-half of 

360, equals ... ... ... ... ... 48,600 

Triangle ANG, 200 multiplied by one-half of 170, equals ... 17,000 


Total ... ... ... ... 204,950 


Deducting this from 543,200, the area of the rectangle, we have 338,250, 
or 3.38 acres, as the area of the irregular paddock. 



All the examples gi\en are of paddocks with straight s;des. Very 
often a lioundary is not straight, being a creek or a railway curve or some 
other irregular line. Cut off the curved or irregular boundary by a straight 
line ranged across the paddock—see h ig. 26. The irregjular portion may 
be cut off by more than one line if the circumstances make that course 
preferable. The res.ult, however, of cutting off the irregular portion is 
to give a paddfxrk uith straight sides, the area of which can be obtained 
bv the methods already given, and a portion, generally a narrow strip 
with one or more straight sides and an irregular boundary. The area of 
this may be found by measuring offsets, or the distances of the irregular 
line from the straight one, and applying to them a rule known as Simp- 
.son's. Divide the straight line after measurement into an even number 
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of equal distances. At each of the points, thus obtained, including the 
two ends of the line, measure the distanre to the irregular boundary; the 
distances should be measured at right angles to the straight line, found 
generally with sufficient accuracy by sigl^ing. Thes^e measurements are 
called offsets. As the number of spaces was even, and measurements 
were taken at both ends as well as in l)etween, the offsets must be an odd 
number. Now add the first and last offsetn—those at the ends of the line 
—add all the odd-niimlx:‘red ones and multiply the sum by two, add all the 
even-numbcntd ones and multiply them by four. Add all the results 
together, multiply them by the equal distance apart of the offsets and 
divide by three. In Fig. 26 the first and last offsets are each nothing, as 
the irregular lino passes through the ends of the straight line; the third, 
fifth, seventh, ninth, and eleventh, the odd-numbered ones, add uj) to 
1,540;' this multiplied by two, gives 3,080; the even numbers, second, 
foiirfh, &c., yield j,6oo and multiplied by four 6.400. The sum of all 
thcs.e, o, 3,080 and 6,400, is 0,480: multiplied by the distance apart, 
namely, 100. we get 948,000, and this, divided In three, gives 316.000 
square links ov 3.16 acres, the area of the piece in question. The distance 
apart of the offsets will depend upon the conditions and the amount of 
nccurarv required. Tf the boundary be fairly regular or a cim'e. they 
may be as much as several chains apart. All areas found by the methods 
given will lie in square feet if the original measurements are in feet or 
square links, if originallv in links. Square feet may be turned into acres 
by dividing by 43,560, the numlxjr of square feet in an acre. Square 
links may f>c reduced by cutting off the last five figures, to square chains 
or 100,000 square links forming one acre. 

Mensuration Memoranda. 

Cases will occur where measurements of areas of circles or similar 
curves are required. Tt will be convenient to group here for reference the 
properties of some of the more important figures and bodies. 

The circumference of a circle, i.e.^ the measurement around it, is the 
diameter multiplied by 3 and T-7th, or the radius multiplied by 6 and 
2-7ths. 

I'he area of a circle is—^the scpiare of the diameter multiplied by .785, 

or, more roughly, 4-5. 

tlie diameter multiplied by the circumference 
and divided by 4. 

one-half the diameter multiplied by one-half 
the ciTCiiraference. 

the circumference squared and divided by 
12.6, or multiplied by .08 or 7-88ths. 

the radius squared and multiplied by 3 i-7th. 

The area of an ellipse is the bigger diameter multiplied by the spialler 
diameter and multiplied again by .785 or 4-5ths. 

The area of the surface of a sphere is the diameter squared and multi¬ 
plied by 3 and T-7th; that is# it is four times the area of a circle of the 
same diameter. 

The volume of a sphere is ithe diameter cubed; that is. multiplied by 
ilsielf twice running, and multiplied by .5236. 

The area of the surface of a cylinder is the circumference, found as 
alx>ve, multiplied by the height; if necessary, add the areas of the circles 
forming the ends. 
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The volume of a cylinder is the area of the circle forming the base 
multiplied by the height. 

The area of the surface of a cone is the circumference multiplied by 
the slant height divided by two, with the area of the l>ase added, if re¬ 
quired. 

I'he volume of a cone and of a pyramid—that is, a body formed by three 
or more triangles meeting at a point and by a straight-sided figure forming 
the base—is the area of the base multiplied by the height and divided by- 
three. 

I'he volume of a friistriim of a cone or pyramid is the areas of the two 
ends added to the square root of their })roduct, multiplied by the height 
and divided by three. 

The volume of a wedge—that is, a body formed by five ^lat surfaces; 
two, the sides, being tratxizoids, two, the ends, triangles, and one four-sided 
figure for the base—is the length of the edge added to twice the length 
of the base and then multiplied by the width of the base and by the height, 
and the result divided by six. 

The Prismoidal Formula. 

Excepting the sphere, all the solids, referred to are cases of the 
prismoid. The prismoid may be de'scrilx‘d as a solid body having for its 
ends two parallel plane or flat faces and all other boundaries straight, 
that i.H a straight edge placed on a boundary, should coincide with it from 
end to end. The great majority ot solids, the contents of which may Ije 
required, are prismoids j exceptions are barrels, spheres, &c., all having 
bulging sides. The volume of a prismoid is found by adding the two end 
areas to four times the middle area, multiplying by the distance apart of the 
ends and dividing the result by six. The middle area referred to is the 
area of the Ixwly at a point e<^]ually distant from the two ends, and is^ not 
the meiain of the two end areas. As a general rule, one practically applic¬ 
able to all cases likely to a:cur in farm prartice-r-four times the middle 
area is the same as the multiplication of the two end lengths by the two 
end breadths. Thus the rule becomes the multijdication of the end 
lengths by the end breadths, and of the addition of the two end lengths by 
the addition of the two end breadths, all added together; multiplied by 
the distance apart of the ends, and divided by six. 

Stacks. 

The practical application of these rules and formulae will now be given. 
In the first instance, hay or straw i^tacks will be dealt with. One of the 
moat common methods for calculating rectangular stacks—tlie one used by 
most insurance companies—is: A^ertain the length and breadth about 
half-way between the ground and the eaves, and find the height from the 
ground to the eaves and from the eaves to the ridge. The contents are 
found by multiplying the length by the breadth and by the mean height. 
The mean height is generally taken as the height from the ground to the 
eaves with one-third of the height from the eaves to the ridgje added. 
Sometimes, one-half the eaves to ridge height is allowed. The one-third 
method is never right, nor does it or the one-half method approach the 
truth, unless the walls are vertical and the ends of the top vertical and 
not sloping—an unusual form of stack. The error is always in favour 
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of the buyer; never of the seller. Using the prismoidal formula, the 
measurements required for a rectangular stack are the length and breadth 
at the! ground and at the eaves; the height to the eaves, and from there 
to the ridge; and the length of the ridge. There are but few more mea¬ 
surements, and the results obtained are exactly correct. Take the follow¬ 
ing instance:—stack of 50 feet by 10 feet at the ground, and 60 feet 
by 20 feet at the eaves., and 50 in length along the ridge. The length and 
breadth one half-way up are consecjuently 55 feet and 15 feet respectively. 
The height ito the eaves is 10 feet and from there to the ridge 6 feet. The 
contents by the one-third method will be:— 

55 multiplied by 15 equals 825. 825 multiplied by 10 feet, the eaves 
he’ght with one-third of 6 feet), from eaves to ridge, added, 
that is by 12 feet, equals 9,900 cubic feet. 

By the one-half method, it is: 

825, as before, multiplied by to and 3, one-half the eaves to ridge 
height, that is by 13, equals 10,725 cubic feet. 

By the prismoidal method, the stack is divided into two portions or 
prismoids, one part above the eaves, the top, land the other, the bottom, 
below the eaves. Following the rule given, the contents are:— 

The top—^breadth at ridge, o feet by length at ridge, 50 feet 
equals o; breadth at eaves, 20 feet by length at eaves 60 feet, 
ecjuals 1,200; sum of breadths at ridge and eaves 20 by sum 
of lengths at ridge and eaves, no equals 2,200. 

The addition of these is 3,400; multiplied by the height, 6 feet, we 
get 20,400, and this divided by six gives 3,400 cubic feet, which 
are the contents of the top. 

The l)oMom—breadth at eaves 20 feet by length at eaves 60 feet 
erpials 1,200; breadth at ground 10 feet by length at ground 
50 feet, equals 500 ; sum of breadths at eaves and ground 30 by 
sum of length at eaves and ground, no feet equals 3,300. 
The addition of .these is 5,000; multiplied bv the height 10 
50 feet, 50,000; and divided by six, 8,333 <^wbic feet, the tottom 
contents. 

Adding the toj) and bottom together, we have 11,733 cubic feet as the 
correct volume of the slack, as compared with 10,725 and 9.900 given by 
the approximate methods, nearly 9 and 16 lyer cent, below the truth (Fig. 
27). If the stack have rounded end.s, it may readily be converted into 
an <^?quivalent rectangular stack by deducting one-fifth of the length of the 
rounded ends, and leaving the width unaltered. For instance, a stack is 
30 feet long, with rounded ends starting to curve 5 feet from the ends. 
The length for the purposes of measurement would be the 20 feet of 
straight length with 4 feet (instead of ^ to allow for the curve) added at 
eacli end, or 28 feet in all. Width and ridge length would remain as 
measured. Circular stacks are generally small. An approximate rule is 
to multiply half the circumference, measured half-way between ground 
and eaves by half the diameter at the same point and multiply by one- 
third the height from the eaves to the peak added to the height of the 
eaves from the ground. If more convenient, anv other of the methods 
given for finding the area of a circle may be us.ed in place of the half 
circumference and half diameter one just given. The more exact wav is, 
as before, to calculate in two parts top and bottom. The contents of the 
top are the circumference at the eaves multiplied by itself, multiplied 
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agairj by 7“88ths, and the result by one-third of the height from the eaves 
to the ]:)eak. The bottom is: the circumference at the eaves multiplied 
by its.elf, the circumference at the ground multiplied by itself, and the 
sum of the two circumferences, mult plied by itself; the whole three results 
added and multiplied by 7-88ths and by one-sixth of the height from the 
ground to the eaves. Add the top and txattom results together to get 
the total contents of the stack. 



Weight of Hay, &c. 

The results obtained by these methods are in cubic feet. The numter 
of cubic feet to the ton is very variable, dei>ending chiefly upon the size 
of stack, the time stacked, and the class. The best method, though a 
little troublesome, is to cut out a truss about half-wav up the stack—the 
pres,sure there being about the average. Measure the contents of the cut 
in the stack, not the truss itself, and weigh the truss. This will give the 
weight of a cubic foot, and the total weight of the stack can then be set 
down with fair accuracy. The following table will be useful: — 

If I cubic foot of hay weighs 8 lbs., t ton pleasures 280 cubic feet. 

If I cubic foot of hay weighs 7 lbs., 1 ton measures 320 cubic feet. 

If I cubic foot of hay weighs 6 lbs., r ton measures 373 cubic feet. 

If I cubic foot of hay weighs 5 lbs., i ton measures 4^.8 cubic feet. 

If I cubic foot of hay weighs 4 lbs., i ton measuresi 560 cubic feet. 

If I cubic foot of hay weighs 3 lbs., i ton measures 747 ciil)ic feet. 

If the truss method is not used, the following table will enable a fair 
guess to be made:— 


Number of Cubic Feet to / Ton of Hay, 


New, just s.tacked 
New, fortnight stacked 
New, one month in stack 
Old, last season^s stack, from 
>> ,, to 


any, on the top, and for the inferior quality of stuff generally found near 
the ridge. 


Oaten hay 

Wheaten hay. 

Sheaved. 

Loose. 

Sheaved, 

Loose. 

- 350 

400 

400 

500 

••• 325 

370 

37 S 

450 

... 300 

350 

350 

400 

... 300 

325 

320 

400 

... 250 

320 

270 

370 

will weigh 

even 

le^ than 

the worst 
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Tanks, &c. 

Tanks, embankments, or excavation may be readily calculated by the 
prismoidal formula or the modification of it given. For tanks, where the 
water contents are wanted, or where the ground is. fairly level at the top 
surface, multiply the length and breadth at the top—ground or water 
level as required—the length and breadth at the bottom, and the lengths 
at the top and bottom added together by the sum of the breadths. Add 
the three results and multiply by the depth and divide by six. In Fig. 28, 
with the dimensions given, the quantities are— 

Top breadth, 60 feet by top length 100 feet, equals ... ... 6,000 

Bottom breadth 20 feet by lx)ttom length 60 feet, equals ... 1,200 

Top iind bottom breadths, 80 feet by top and bottom lengths. 160 

feet, equals ... ... ... ... ... ... 12,800 

Total .. ... ... .. ... ... 20,000 

Mulfii)ly by the depth, 10 iet't, result 200,000, and divide by 6, giving 
33,333, the numl)er of cubic feet in the tank. To obtain tlie number of 
cubic yards, divide the cubic feet by 27, or to obtain gallons, multijily the 
cubic feet by 6|. Tlie same method will apjily to a hea]) of broken metal 
01 a bank, if the surface of ground at the fx)ttom is level. If the surface 
be irregular, whether for a tank or an embankment, several vertical and 
parallel cross-sections, cutting the object into small portions, are required. 



In Fig. 29 is shown a tank with surface very irregular; cross sections are 
taken as shown, and the excavation calculated in sections. The width at 
the commencement is 72^feet, and the depth, of oours;e, nothing; the 
width at the first cross section is 60 feet at the surface and 20 feet at 
the l)ottom, an average width of 40 feet and the depth 10 feet. The con¬ 


tents of this first portion are— 

Width 72 feet by depth o, equals ... ... ... ... o 

Average width 40 feet by depth 10 feet, equals ... ... 400 

Sum of widths ri2 feet by sum of depths 10 feet, equals ... 1,120 

Total ... ,.. ... ... ... ... 1,520 


Multiplied by the distance apart of the cross-sections 13 feet, and 
divided by 6, we have 3,293. 
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The next portion, the second, is— 

Average width 40 feet, by depth 10 feet, equals ... ... 400 

Average width 38 feet, liy depth 9 feet, equals ... ... 342 

Sum of widths 78 ft^et, by sum of depths jp feet, equals ... 1,482 

Total ... ... ... ... ... ... 2,224 

Multiplied by 15 feet, and divided by 6, equals 5,560. 

The third portion is— 

Average width 38 feet, by depth 9 feet, equals ... ... 342 

Average width 40 feet, by depth 10 feet, ecjuals ... ... 400 

Sum of widths 78 feet, by sum of depths 19 feet, equals ... 1,482 

Total ... ... ... ... ... ... 2,224 

Multiplied by 15 feet, and divided by 6, efiuals 5,560. 

The fourth portion is.— 

Average width 40 feet, by depth 10 feet, equals ... ... 400 

Average width 44 feet, by depth 12 feet, e^^juals ... ... 528 

Sum of widths 84 feet, by sum of depths. 22 feet, equals ... 1,848 

Total ... ... ... ... ... ... 2,776 

Multiplied by 15 feet and divided b\ 6, equals 6,940. 

The fifth, and last portion is— 

Average width 44 feet, by depth 12 feel, equals ... ... 528 

Width 80 feet, by depth o, equals ... ... ... ... o 

Sum of widths 124 feet, by sum of depths 12 feet, equals ... J.488 

Total ... ... ... ... ... ... 2,016 

Multiplied by 14 and divided by 6 ecpials 4,704. 


The total for the whole excavation is therefore 26,057 cubic feet, or 
965 cubic yards. 

Similarly any long excavation such as a channel, or banking such as 
a road formation, may be taken out by the modified prismoidal formula, 
with the certainty that the results are correct and not merely approximate 
with an unknown amount of error. 

Timber, Logs, &c.^ 

For round logs., multiply length by the quarter-girth, multiplied by 
itself. This will give approximately the sawn timber result To get the 
actual contents of the log, multiply length by the average girth multiplied by 
itself, and divided by 12.6, or multiplied by 7“88ths. A ton of firewood 
varies from 40 aibic feet, the selling rate, to 50 or 52 feet, bu5dng rate. 
On the Murray River, the ton is 4 ^^eet by 4 feet measured on the face of 
the stack, irrespective of the length of the wood. Thus 5-feet wood givesi 
80 aibic feet, and 2-feet wood 32 cubic feet to the ton. A cord of fire- 
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Miscellaneous Quantities. 

A Tod of brickwork is 30J square yards, that is 272I* square feet, one 
brick and a half thick. Find the area of the surface in square feet; 
divide by 272^^; multiply by the number of half-bricky in the thickness of 
the wall, and divide by 3. ^ Brickwork is now generally taken out in cubic 
yards. Metals frecjuently come into quantity calculations. One square 
foot I inch thick, 

of wrought iron weighs ... ... 40.4 lbs. 

of cast iron weighs ... ... ... 37.5 lbs. 

of yteel weighs ... ... ... 40.8 lbs. 

of zinc weighs ... ... ... 37.5 lbs. 

of brass weighs ... ... ... 43.7 lbs. 

of copper weighs ... ... ... 46.2 lbs. 

of lead weighs ... ... ... 59.3 lbs. 

of gold weighs ... ... ... 100.0 lbs. 

An equivalent volume of water weighs only 5.2 lbs. Five cubic feet of 
cast iron weight one ton. Rough and ready approximations for carting, 
or for widths of tires, are as follow :— 


Hardwood, sawn, 800 

feet 

super, 

6 in. XI in. — 

r ton 

Sleepers 


30 

cubic feet — 

I ton 

Props 


30 

cubic feet — 

1 ton 

Rails 


40 

cubic feet - - 

I ton 

Posts 


30 

cubic ^eet - - 

I Ion 

Piles, in the round 


35 

cubic feet — 

T ton 

Piles, squared ... 


30 

cubic feet — 

I ton 

Stone, rough 


14 

cubic feet — 

I ton 

Stone, dressed ... 


13 

cubic feet — 

T ton 

Spalls 


25J cubic feet — 

I ton 

Road metal and screenings 

23 

cubic feet — 

r ton 

Pitchers 


19 

cubic feet — 

I ton 

Gravel 


22 

cubic feet — 

I ton 

Sand 

.. . 

25 

cubic feet — 

I ton 

Lime 


10 

bushel bags — 

I ton 

Wool, pressed, greasy 

... 

6 

hales — 

I ton 

Wool, pressed, washed 


8 

bales, — 

I ton 

Hay, pressed 


135 

cubic feet — 

I ton 

Potatoes, 12 4d)ushel 

or 

^5 

gunny bags — 

I ton 

Bran and pollard 


108 

bushels — 

I ton 

Barley 

... 

I j 

bags — 

I ton 

Chaff 


25 

bags — 

I ton 

Flour 


T I 

4-bush, bags — 

T ton 

Maize, whole 


10 

bags — 

I ton 

Maize, crushed 


IT 

bags — 

I ton 

Oats 


T 3 

bags — 

I ton 

Wheat 

... 

9 

bags — 

T ton 

Peas 

... 

9 

bags — 

I ton 

Bricks 

... 

1000 

— 

■3 tons 


Steel Fencing Wire— 

No. 6 gauge, 361 yards, to i-cwt coil, 4 cwt. 3 qrs. 14 Ihs. to t mile 
No. 7 gauge, 428 yards to i-cwt. coil, 4 cwt. o qrs. 13 lbs. to i mile 
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No. 8 gauge, 509 yards to i-cwt. coi'l, 3 cwt 1 qr. 23 lbs. to i mile 

Na 9 gauge, 609 yards to i-cwt coil, 2 cwt. 3 qrs. 1$ lbs. to i mile 

No. 10 gauge, 747 yards to i-cwt. coil, 2 cwt. i qr. 12 lbs. to i mile 

Barbed wire— 

No. 12 gauge, 490 yards to i-cwt. coil, barbs 3J in. apart. 

No. 14 gauge, 770 yards, to i-cwt. coil, barbs 3I in. apart. 

Any reader finding difFicultiei^ in either field work or calculations should 
write to the Editor of the JcurnaL E'ull explanations or further informa¬ 
tion as re(iuired will be furnished' by letter or by publication in the 

Joimial if of sufficient general interest. 


THK LAMB TRADK. 

(Continued from page 121.) 

A. A. Brown, 3 /.B., B.S, 

Conservation of Suitable Breeding Ewes. 

An important matUir in connexion with the building up of our flocks 
is the conservation of suitable breeding ewes, and it behoves every grazier 
to judiciously retain every year the numbers lequisite for his purposes. 
If indiscreet disposal of ewe lambs suitable for breeding occurs, then 
there is no hoi)e of the State acquiring vast flocks, and consequently the 
export trade must ultimately be contracted in extent. 

The lamb trade in New Zealand no doubt rapidly devcloyK^d into a 
I'rodigious one, but its further expansion has, for a time at all events, 
received a decided check, in consecjuence of the shoBtage of bn^eding ewes 
in that countr\. There graziers are now keenly feeling the results of 
their indiscretion in not retaining sufficient f>reeding ewes to keep a pros¬ 
perous trade on a con.stant level. 

'[lie judicious retention of suflici'ent brer^ding ewes is an important point 
to every ]>rogressive grazier. Where a national industry is at stake it 
appeals somewhat to all, so that legislation on the subject may l>e required 
to stop indiscriminate slaughtering of ewes. Every season one sees large 
numbers of e^^e lambs at the slaughter-houses, and that in spite of the 
fac’t of the gieat difficulties that are found in securing ewes for breeding 
purposes. Graziers should jealously retain all .suitable ewes capable of 
tlirowing lambs at least for another three years, until the country is amply 
stocked. 

When tempting prices are offered to growers by the export buyers, it 
is perhayis only natural that they would lie desirous of availing themselves 
of the opportunities of getting ready cash for their stock, hoping, of 
course, of lieing able to restock their estates from the flocks of breeders in 
distant districts, which the buyers do not frequent. Distant breeders, from 
various causes, may themselves, unfortunately, have parted with too many 
ewes, and, consequently, the frozen meat trade receives a decided set 
back from a general shortage prevailing. 
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Best Breeds of Sheep for Meat Export Purposes. 

The (juestiorj of the breed to employ to obtain the carcass that the 
meat exporter wants is a most important one, and it demands tlie exercise? 
of considerable judgment. When wool raising was the sta])le infhislr\, 
the Merino held sway, but now that the meat export trade has sprung into 
virile existence, early maturing breeds, t)etter adapted to graze over the 
artificial pastures of smaller holdings,, w 11 find favour. Since the Aferino 
breed has a great hold in Australia, graziers perforce must largely use the 



MERINO RAM. 

I \ pt* fur bun<nnn uii flurks intoiKlud to | mkIuuo laiubv fui^evpoit. 


ewes ot this strain, and ewes derived from the Lincoln-Merino cross are 
perhaps the best under the circumstances to employ. There are districts 
where the Merino th^i^'es to advantage, and in such districts good exxx)rt 
lambs could be obtained from the crossbred Merino ewe. Climate pla}s 
a very important part in connexion with the question of breeds to empkn, 
and the INJerino undoubtedly suits the Mallee and the Wimmera. Perhaps 
the best breed to meet in all its aspects, the requirements of the meat exi)ort 
trade, is the cross betw^een a pure bred Shropshire ram and a Lincoln- 
Merino crossbred ewe. The Lincoln ram, mated with a Merino ewe, 
produces a neat, compact, hardy, well-wooled sheep. This cross is less 
liable to lung or stomach worms than the pure Lin(X>ln, or to foot-rot than 
the Merino. The Shropshire ram is then mated with a Lincoln-Merino 
ewe, and an ideal lamb for the London market is the product of the 
union. The selection of the ewe to breed from is an important matter. 
No ewes should be used for breeding unless they are of proper shape. 
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The ewes employed for breeding purposes should be deep, level, square, 
and roomy. Tlie rams, in order to get the best results, should have roomy 
breasts and prominent briskets, and should be thick over the shoulders, 
back, and loins, and the head, which should be small, set upon a thick 
neck. Grade rams should be avoided, for the appearance of the carcasses 
derived from their em])loymeni undergoes such modifications that their 
value lor export purposes is much depreciated. 



STUD LINCOLN LAMBS. 

The proper!,\ of J. S. Mortimer, Katunf^^u. 


The Shropshire breed for meat export purposes is increasing year by 
year, but so far none of the pure breed have been exported, but have been 
restirved for stud purposes. Moreover, they are too expensive to export as 
meat Crosses of the breed are exported, and something like 25 per cent, 
ot all lambs now exported are Shropshire crosses, which indeed are the most 
suitable lambs for export. When killed and dressed', their carcasses are 
plump and fleshy, with thick legs and shoulders. The carcass is well- 
invested with fat, which, however, is not laid on in a thick layer, but is 
distributed thinly over it, giving it a nice bright appearance. They are 
large-framed, fairly hardy, and exceedingly prolific sheep, fattening 
rapidly, and maturing early. 

J'he l.incoln-Merinos are, as a rule, big carcassed sheep, and the ewes 
make excellent mothers, and the effect of crossing them with the Shropshire 
is to get a more evenly rounded and plump carcass. The Shropshire cross 
has the advantage that it tends to make all meml^rs of the flock present 
an e\'en aj>pearance. It however introduces a disturbing element in the 
wool industry that demand's consideration. If a slump occurred in the 
meat export trade, a number of lambs would l)e left behind which, when 
adult, might prove unprofitable as wool producers, the wool being coarse 
and of a lower market value than the Merino or Lincoln breeds. Although 
Shropshires are producers of wool of a low market value, they are ready 
fatteners, and ^^ould l)e marketable in the following year as mutton for 
either export or local trade requirements. Whatever damage is likely to 
happen to llic wool industry lies in grariers retaining crossbred Shropshire 
ewes for breeding puposes; but, in this connexion, it must be considered 
that tl)e resulis obtained by breeding lambs for meat export will greatly 
outweigh in value any loss that may be sustained on the wool returns. 

For breeding export iambs, some graziers favour ewes that afe a cross 
between Merino rams and Lincoln ewes, whilst others favour the cross 
bet^veeTl the Lincoln ram and Merino ewe. Merino ewes, Leicester ewes, 
crossbred T^eicester-Merino ewes, Comeliack ewes, and Lincoln ewes, all 
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have their advocates as being suitable animals meeting all varying condi¬ 
tions to employ with a pure bred Sluropshire ram. 

It is, however, generally admitted that the cross between a pure Shrop¬ 
shire ram and I^incoln-Merino ewe is the best lamb to produce for lamb 
export purposes, and this cross will always command high prices, if prime. 



“ROSARIAN,"’ CIUMPION SHROPSHIRE RAM. 
The l*roj)i*rt.\ of K. C. Keriiiode, Esii., Moua Valu, Ta»tiiaTiia. 


As far as the wool industry is concerned, so long as Shropshire ewes are 
not bred from, the quantity of Southdown wool offering would not be in 
sufficient amount to damage the wool market. With the breaking up of 
large estates in Victoria, wool production will, in a few years, give way 
to meat production, and the best breeds to meet such requirements must be 
gone in for. Farmers and graziers are more and more going in for 
raising fat lambs for export, and are induced' to do so by the excellent 
prices that exporters have been offering for lambs fit for export, and they 
should be careful to gro^v what the exporter requires. Of lambs now 
exported something like 25 jjer cent, are Shropshire crosses, 65 per cent, are 
cros.sbreds (chiefly Lincoln- and Leicester-Merino), and 10 pel cent, aie 
Merinos. 

Freezing Works in the State and Freezing Accommodation Afloat. 

There are at present seven freezing works in the Metropolitan area, 
and three freezing works in the country, where meat is frozen for export. 
If shipments were made every week, something like 5,000,000 lamb car¬ 
casses could, with present equipment, be frozen yearly, provided the trade 
was carried on all the year rounds and the works devoted exclusively to it. 
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'File ships installed with refrigerating machinery that come to Victorian 
shores have a large (’arrying capacit>. and, if a regular weekly service 
could be insured on all sides, then the freezing chambers ashore would' not 
ger congested. So long, then, as accidents do not hapi^en to the regular 
departure of the ships engaged in the trade, there is, at present, sufficient 
space afloat to meet Victorian requirements. Should, however, a hitch 
occur to the departure of a vessel, as from some accident happening to its 



machinery, thereby causing delay in the removal of frozen |)rod'uce from 
the chambers on shore, then a congestion of these chambers may take place 
that may occasion considerable inconvenience and an arrest of slaughtering 
operations, till the congestion is removed. It is when accidents arise 
that attention is drawn to the fact that tlie State could make use of more 
freezing space afloat, but, barring accidents, there is a fair regularity in 
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the transport of produce by the shipping companies, that meets with the 
approval of exporters of frozen produce. Tramp ships, installed with 
refrigerating appliances, call here for cargoes, but their arrival and depar¬ 
ture is irregular and uncertain; nevertheless, these auxiliaries aid nniterially 
in transporting our produce to the world’s centre. As time progresses, 
and the trade expands, more vessels, no doubt, will come into the regular 
tiade; so no fear need be apprehended of difficulties arising in the way 
ot efficient and quick transjwt. 

Smaller Holdings. 

There is steadily progressing in the State the breaking up of large 
estates, and this progressive tendency will lead to the establishment of in¬ 
dustrious graziers who will control smaller areas, and who, in order to be 
successful, will require lo Ijestow more care and management on their 
animals than did' the large landed proprietor, »vho trusted entirely to 
ihf^ sc'asons. The pastoral industry in Victoria is now in a transition stage^ 
and pastoralists are beginning to recognise that old methods must give 
wax to new and inii)ro\’ed ones. By the breaking up of large estates, 
and combining a system of agriculture wiih grazing pursuits, the produc¬ 
tiveness of the land will he vastly increased. By laying down good 
pastures, the carrying capacity of the land will l>e increased, and there 
will consecjiiently be a wider distribution of the xvealth derived from the 
land. The average )icld of wool in the grease when sheep receive proper 
attention will, no doubt, be increased, and a general average of ten 
])(>iin(ls ouglit to be aimed at by all graziers. As showing what can be 
done on small holdings, the Secretary for Agriculture, New Zealand, in 
a rei)ort furnished in reply to inquiries on the subject, tells us what can 
be done in that countrx. He says:— 

“ In the Hawke’s Bay district during the last year a farm of 180 acres, 
22 of which xvere in rajve, carried 700 ewes, and fattened l)Oth them, their 
Jambs, and an additional 900 lambs, totalling in all 2,300 lambs and sheep 
that were frozen for export. An axvragi* crop of rape has carried 
20 lambs to the acre for txvo months, and, after a spell, carried eight for 
a further txvo months. In this instance the seed xvas drilled in with 
about ij cxvt. of bone-dust and suf^erphosphate mixed. The Italian rye¬ 
grass has been found productive of excellent results, especially xvhen rain 
lias fallen in the months of February and March. Txvo and a half 
bushels should be sown to the acre, and the soil worked fine and well 
rolled. Such a pasture lasts txvo years, cutting a heavy crop of hay when 
sown in the autumn, and carrying with spells 12 sheep to the acre. I.and 
sown broadcast in spring, xvith Italian rye and rape, and given 2 cwt. of 
dry blood manure, has been knoxvn to fatten 40 lambs to the acre, pro¬ 
vided they were in good forward condition. 

“ Cape Barley and Oats.—Cape barley must have good autumn rains, 
failing which the crop is not usually remunerative. It comes more quickly, 
and is more fattening for young sheep than oats, but a crop of Algerian 
oats stands more feeding later in the season, and with a good rainfall 
and some short spells, carries from six to twelve lambs to the acre during 
the autumn and winter, 

A crop of Yelloxv Globe mangolds in this district, the winter before 
lasf, kept 100 sheep per acre for four months. 

^ “A crop of lucerne carried quite fifteen sheep to the acre during the 
summer months. 
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A crop of 20 acres of pumpkins of mixed sorts, sown without manure, 
and carted on to grass paddocks, carried 2,500 sheep from ist Mav to 
20th June. These sheep did remarkably well, and had the weather been 
less inclement, a large number would have come off fat. 

In the Poverty Bay district the flats simply in grass without fodder 
will carry about five sheep to the acre all the )ear round, with the addition 
of Cape barley, or green oats, double that numl^er, w.th rape somewhat 
more, and with turnips fifteen to twenty. With a fairly good' crop of 
pumpkins, from fifteen to twenty may be carried, provided the ground can 
be kept from getting too foul. 

** The hill country in grass carried about two sheep per acre, but with 
assistance in winter with cultivation and ftKlder, that number could be 
doubled. 

“ In the Canterbury district it has been found that turnips will feed 
from 250 to 300 sheep per acre for a w(‘ek, and that one acre will fatten 
about 30 sheep in ten weeks. Rape will carry from ten to twelve sheej) 
per acre. Kale from fifteen to twenty, and Italian rye from twelve to 
fifletm.” 

If results such as narrated are possible in New Zealand, wliat could 
Victorian graziers achieve with their Ixiiintiful soils and salubrious climate? 

Diseases of Lambs. 

Lung‘Worms and Siotnach-worms .—Numbers of lambs are annually lost 
from lung-worms (Strongylus Kufescens and S. Filaria), and stomach-worms 
(S. Contortus), and, of those lambs that bec'ome infested and recover, 
most make but little progress for many months afterwards. The treat¬ 
ment for lung-worm is detailed in the Agricultural JournaU of July, 1903, 
and that for stomach-worm in Agricultural Journal^ of June, 1905, in 
articles X)ublished* by me on Animal Parasites. 

7 "ape-worms .—In Agricultural Journal, of July, 1902, appears an 
article from ray pen on tape-worms in sheep, and their treatment. Lambs 
generally contract the worms soon after being weaned, and the worms 
persist in their intestines until the animals are about two years old, when 
they begin to spontaneously forsake their hosts. 

As preventives of worm infestation (lung-worm, stomach-worm, tape¬ 
worm) lambs should be weaned on turnips, rape, kale, or lucerne, since 
these foods tend to strengthen the s\stcm, and thus enable the lambs to 
resist invasion by parasites. 

/niestinal Derangements.—IntGsXmixX derangements caused by irritant 
herbage picked up on the pastures, inte.stinal parasites, &c., are a source 
of fatalities to lambs. Two to three ounces of linswd oil should be 
given to clear out ordinary irritant matters from the intestinal tract, and 
the lambs transferred to good pastures. Tlie treatment for x^arasitic in¬ 
vasion should be perused in the Journals indicated, and the remedies 
recommended adopted. 

Tetanus or Locked Jaw .—Tetanus is a condition due to a S|)ecific germ. 
To prevent tetanus after lamb marking or castration, Stockholm tar should 
be applied to the injured parts. 

Navel 111 . —Nave] Ill is occasionally seen in lambs, but it is by no 
means of freriiient occurrence. It is a sex>tic condition that supervenes on 
the umbilical wound, where such wounds are left to take care of them¬ 
selves. In the case of valuable animals, the wounds in the newly-born 
should be dressed with Friar’s Balsam to prevent infection occurring. 
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Sheep Blow-ply (Calliphora Villosa).—To prevent the blow-fly from 
striking the ewes and even the lambs, all parts of the animal liable to be 
soiled by natural discharges of the body, should be shorn of wool, and’ then 
dressed with fish oil containing traces of iodoform. 

Damage to Lambs from Grass-seeds. 

Besides having to contend with droughts, diseases, and the depredations 
of rabbits, graziers have yet another formidable enemy, grass-seeds, to 
reckon with. Lambs running on lands where the grasses are long, and 
the seeds spearlike, often sustain considerable injury through the seeds 
penetrating their skins. Grass-seeds are a terrible scourge to graziers. 
At seat of entrance of seed's there is inflammation, ending, perhaps, in pus 
formation. When the pelt is removed many seeds may l>e found sticking 
in the subcutaneous tissues, and it may be that the inflammation has ex¬ 
tended deeply into those structures. The carcasses often present an 
appearance as if the animals had suffered from an eruptive disease. The 
damage done to lambs by grass-seeds is tremendous, and, so long as 
sheep are depastured on wide tracts of country, there is not likely to be 
any means of preventing the damage. In consequence of the inflamma¬ 
tion caused by ihe seeds lK*ing in some cjses so extensi\'e, such carcasses 
are condemned. 

As time progresses, and pastoral lands become more valuable, and when 
huge tracts of country are split up into smaller areas, and when water is 
better conserved, and its supply more certain, and when grasses and other 
forage crops are grown to feed sheep, then perhaps the grass-seed trouble 
may be relegated to the regions of oblivion. 


RABBITS FOR EXPORT. 

During 1905 over ten million rabbifs were landed in London, worth 
;£268 ,ooo, in addition nearly twelve million skins, worth another £50,^000, 
were exported, bringing the total value of the trade to considerably over 
;^3oo,ooo. 

Freight to London varies from time to time from is. 6d. per crate up 
to 2s. (last season it touched as low as one shilling). 

The charge for freezing comes to is. pd*. per crate of twelve pairs. 

Railway freight depends on distances; the average cost is about id. 
per pair. 

Export rabbits are put up in two grades; the first grade in black 
branded crates; the second grade in red branded crates. 

First grade rabbits are divided into three classes, ** Large/* 2J lbs. and 
over ; Young *’ 2 lbs. and' over; and “ Small ** i| lbs. and over. Cor¬ 
responding weights are packed in the red crates, but are designated as 
‘‘Size I,** “Size 2,“ “Size 3.** 

At certain times of the season one or other of the two lower weights 
of the second grade are dropped and packed as skinners. 

In the case of furred rabbits, twelve pairs are packed in each crate. 
In the case of skinners, 30 or 36 are packed in a crate. 

The consolidated charge of is. gd’. per crate covers the cost of package, 
grading, packing, handling, freezing, 21 days’ storage and sWpping. 

R.C. 
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STKAWBEIIRY CULTURE. 

James Lang, Harcourt, 

In making a new plantation of strawberries virgin land should be 
s€.‘lected if possible, or, failing that, land that has been down in pasture 
lor a few }ears is the next l)est. It has been the experience of most 
strawberry grcAvers that land which has been in cultivation for a few years 
does not produce good crops of fruit. A rich loamy soil is one of the 
best for strawberries, although some varieties thrive well on a stiffer soil, 
and good crops have been obtained from very sandy soils, i*"' the granite 
soils of Harcourt g(X)d crops of fruit have l.)een grown. 

In preparing.the land for planting, it should be ploughed in the spring¬ 
time to a deiJth of 9 or 10 inches, and allowed to lie fallow till the 
summer. If weeds should appear, give a good scarifying witli the disc 
scarifier, and then level all down with the ordinary harrow. About the 
l)eginning of March a second ploughing should be given, and the land 
gathered into lands 24 feet wide if the soil is dry, and lands half that 
distance if the soil is at all damp; give a good harrownng, and the ground 
is then fit for planting as soon as rain comes. 

The earlier the plants can be got in the better for a good spring crop. 
They should be planted in rows, 3 feet apart, and about i foot in 
the rows from jilant to plant. This gives plenty of room for cultivating 
with the horse hoe. In small plantations where the work is done by hand, 
2 feet apart in the rows would be sufficient. After the plants have been 
put out, it is necessnr) that they should l>e kept clean from weeds. On 
this depends a good deal of the success of the plants the first year, and 
will involve a good deal of labour in hoeing and w^eeding; w(*e(ls take a 
good deal of killing in the winter time. Keep the beds all clean and free 
from weeds in the spring time when the plants are in bloom. It will 
then l>e necessary to mulch the plants with straws fo keep the fruit clean. 
Some growers mulch with long stable manure, but this is ol^jectionable. 
Others use spent tan from the tanneries, but it is apt to promote fungoid 
growths, which are dletnmental to the plants. On the whole, clean straw 
or dry grass is m^ich the ^best material to mulch with. During the 
summer keep the hoe going occas’onally to keep the weeds down. 

In the second year, alx)ut the end of April or beginning of Mav, the 
plantation should be lightly ploughed by running a furrow alongside the 
plants, turning the furrow towards the centre, and then down the opposite 
side. This leaves a ridge down the centre of the rows and keeps the 
plant.s dry during the winter. In the e.arly spring the rows should ho 
ploughed again turning the furrow back towards the plants on either side; 
this leaves the ground fairly level again. Before ploughing, it would 
be advisable to give some orchard manure, about 6 cwt. to the acre. This 
manure contains all the ingredients of a complete manure, and is, there¬ 
fore, much l>eiter for fruit than bonedust or superphosphate alone. Keep 
(he horse-hoe going to keep the weeds down, aixd when the plants are in 
bloom, mulch again with straw as in the previous year. It is advisable 
to make new plantations every three years, as when plants get older llian 
that they are generally attacked by the larvae of a beetle which cats out 
the crown. They are then best rooted out. 



8 March, 1906.] 


Stramberry Culture. 


I S3 

Irrigation. 

Where water is available for irrigation, the fruiting season can be 
greatly prolonged. In laying out the beds with a view to irrigating the 
plants, it is necessary that the rows siiould have a fall one way, so that 
the water runs frc^ely down the rows. Where plantations are made on 
the sides of sU^ep hills, the rows should be run diagonally across the fall 
of the hill, allowing a fair fall for the water to run. Where this is done 
the water soaks in as it runs along the furrow, whereas if the plantations 
are planted straight up and down the hill, the water will run rapidly off, 
doing very little good. A shallow furrow should l>e made with the 
plough down every second row. The water should be brought along the 
top of the bed as nearly level as possible. The furrows that run down 
the rows should l)e joined into the channel that carries the water; at 
the junction of the two you will have to put in a weir to regulate the supply 
of water to each furrow. The weir is made as follows:—Get a small 
wisp of dry grass, and put it across the top of the furrow, mix some of 
the sol with the grass, and press down in the middle till the water runs 
over the toj) just sufficient to reach the bottom of the furrow. These 
off-takes are very simple, and, if properly put in, will last for the whole 
season ; the writer has used them for many years. You can always regulate 
the supply of water into the furrow by pressing the weir dowm, and raise 
it a little if you have too much water, see Fig. i. The dotted lines 
represent the rows of plants, and ear, r, and d the water furrows:— 



Fig. I. 


Where the rows run diagonally across the fall of the hill, a different method 
may be adopted. Bring the water along to the highest part of the bed, 
then get sufficient galvanized iron down piping, 3 inches in diameter, 
which is obtainable in 6-ft. lengths. Lay the first length with the 
mouth in the water channel, and butt another length on to the bottom 
of the first one, leaving a small space just sufficient for enough water to 
escape to run down the furrow. Contfnue on in the same way till you 
get to the foot of the hill. By using the down pipe down the steeji ])art 
of the hill, it avoids the scour that would take place if a stream of 
water was run in a furrow straight' down the hill. By moving the pipe 
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at each joint, you can regulate the supply for each furrow. See Fig. 2, 
Three-inch down pipe can be bought in Melbourne for about ijd. per 
foot. As the water furrows are 6 feet apart^. the 6-ft. down pipe is 
just the length. 



Fig. 2. 

If the rows are very long, tlie top of the rows at the channel are likely 
to get too much water. If so, it would be better to do it in two sectiondi 
When the upper section has had sufficient water, another channel could be 
bnuight across the middle of the bed and the lower part watered in the 
same way as the first. In running the water down e\'ery second row, it 
leaves the other rows oi)en to gather the fruit. 

With regard to the most suitable varieties for planting, there is very 
little choice. The La Marguerite of French origin is one of the oldest 
varieties and is still the l';est for market purposes. 1 rollope’s Victoria does 
well on stiff cla\cy ground and is very firm in the flesh and carries well; 
not so large, but later than Marguerite. Edith Christv. a Victorian 
seedling, grown by Mr. F. C. Christy, and named after his daughter, is 
an early variety of good size and flavour, rather jiale in colour, and soft 
flesh , crops well. Uptulmark is a new variety, which originated at Don- 
casiei. and is w’ell spoken of in that distr’et, having the character of 
bearing good crops all through the summer. The' varieties Captain, Sharp- 
less, Noble, and Ro\al Sovereign, do fairly well in some plax^es, but are 
not to be depended upon. 

In the early days of strawberry culture in this State, the varieties, 
Myatt^s Surprise and Carolina Superba, gave immense crops of fruit, and 



8 March, 1906.] Garden Notes. 185 

I question very much if the yields given by these varieties have been 
equalled since. It may perhaps be worth while for growers to give these 
old varieties another chance if plants can now be obtained. A great 
number of new varieties have been introduced from England and America 
from time to time; but none of them have proved of much value for 
market purposes; there is still an opening for some good new varieties of 
strawberries. 


GARDEJf .NOTES. 

/. Cronin, Inspector, Vegetation Diseases 

* The Delphinium. 

Delphinium, the larkspur, is a genus that includes annual, biennial, and 
perennial sjKJcies, most of whiiii produce flowers of varying shades of 
blue. Tlie annual kinds, mostly varieties of Delphinium Ajacis (the rocket 
larkspur), and D. consolida (the branching larkspur), are hardy plants that 
are largely grown for sale and for garden decoration. They are very 
showy, and in addition to blue, produce flowers of pink, white, purple, 
and other colours, and d'ouhle or single individual blossoms. The rocket 
varieties are said to contain a principle that is poisonous or obnoxious to 
certain insects, and are often specially planted in gardens in districts sub¬ 
ject to invasions of grasshoppers as a check against their ravages. Seeds 
of the annual kinds should be sown in autumn. 

The ])erennial kinds are worthy of general cultivation, particularly the 
florists varieties,, of which those known as Kelway’s hybrids are the finest. 
There are sfyecies such as cardinale, and nudicaule, that bear scarlet and 
crimson flowers, and sulphur cum, the yellow flowers of which are used 
for dyeing silks in Syria, but it i.s on account of their beautiful shades of 
blue that Delphiniums are specially valuable as garden plants. The 
flowers are borne on spikes often 5 feet in height. The colours of the 
newer hybrids are almost indescribable, and embrace almost every possible 
shade of blue and purple. There are single and double flowered varieties. 
In addition to the greater variety of colour, the garden varieties are 
larger in spike and flower, and generally more floriferous than the parent 
species. They endure great heat without flagging in the least, if 
supplied with a fair amount of moisture, and in fact there is no flower 
grown in our gardens that can compare with Delpliiniums in that respect. 

Culture. 

To grow Delphiniums well they should be planted in beds specially 
prepared for them; sheltered from rough winds^^ but not unduly shaded 
or close to large trees. They thrive best in a friable loam that has been 
deeply worked and well manured'. Rotted stable manure is most suitable 
in such soils; a mixture of equal parts of rotted cow and stable manure 
for soils of a sandy nature. The plants need a fair amount of water 
during summer, and as little as possible during winter, so well drained 
beds are essenfial. The beds should be prepared during winter, and the 
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plants set out in spring, in rows about a yard apart, planting atx>ut two 
feet apart in the rows. The beds should be mulched early in the season, 
by which means strong plants are assured in one year, even without 
the ax)plication of much water. The stems are brittle, and one stake at 
least will be reejuired for each plant. After the main shoots have bloomed 
they should be cut away unless required for seed (which should be saved* 
from the main spike of the finest kinds only) after which the side shoots 
will flower. When the stem has finished blooming it should be cut to 
the ground, when other shcxits will soon follow. Delphiniums are most 
effective in mixed borders, in which they should be planted well back 
from the edges. 




“ AI isK < JoWKR ” ( KHmty huhr'uf)-Sinph Va) ietV'- 
Jinght ]Huc, with White Kjw. 


Cai’t I foi.FOK I) ■’ (Kelway hyhriO) --Dovhle 
Variety - Dark Durplinh Hlue, 


Propagatiom 


Old plants should be carefully divided in spring, leaving one or more 
crowns to each division. Small pieces even if not supplied with roots 
will grow' into fair plants, but require more attention in watering and 
cultivating. Delphiniums are easily raised from seed, which should be 
sown in autumn and winter in boxes or pans of fibrous sandy soil. A 
su<'cession of \oung plants will insure flowers during the w'hole of the 
summer and autumn, the ])lants blooming a few months after the seed 
is sowm. Slugs and snails, if present, are sure to attack the young plants, 
and provision must be made to prevent their access to the young seedlings. 
If no such enemies are present, the seed' may sown in the open ground, 
and the seedlings transferred to their flow-ering quarters when about two 
or three inches in height. 
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Flower Garden. 

During this and next month most of the horticultural societies in the 
State hold their annual exhibitions. The floral exhibits are becoming more 
popular each season, especially at fruit shows, the principal flowers shown 
being roses, dahlias, and chrysanthemums. Cactus dahlias especially are 
exhibited largely during March, and with roses and chrysanthemums are 
an important feature at the shows held in April. At most of the shows 
examples of high culture may be seen, and cannot fail to be of educational 
value generally. To be successful an exhibitor must pay special attention 
10 his or her plants. The whole energy of the plants, excited by stimu¬ 
lants, must be devoted to the production of a few blooms. Often the 
stimulating process is overdone, and coarseness and lack of quality are 
the result. Ihis is generally the case where the plants are over-vigorous 
with large foliage .and soft shoots. Such plants should not receive any 
special “feeding” whatever, neither should poor and weakly plants be 
IXirsevered with, as all the “feeding” possible will not cause them to 
I)roducc good blooms. The plants that will produce high examples of 
culture under special stimulation, are those of moderate strength, carrying 
^yell-ripened shoots ; and the lesson to be learned* at our show^s is that 
fiom trees of a like character the best examples of fruit are obtained. 
A liquid manure that is suitable for plants requiring such “ feeding ” may 
be made from }*eruvian guano, used at rate of i oz. to two or three gal¬ 
lons of water. The weaker solution should be used when commencing 
to “ feed ” the plants, increasing the strength gradually. Once weekly 
is often enough to apply liquid manure, sufficient l)eing given at each 
application to moisten the soil' thoroughly. An occasional watering with 
soot water, prepared by suspending a quart of coal soot (tied in a piece 
of hessian) in 10 gallons ol water, is beneficial, especially to the foliage, 
which must bo maintained in a healthy condition to assimilate the plant 
food*. 

Daffodils and other sj)ring blooming bulbs should be planted. The 
depth to plant should be regulated by the size of the bulbs ; small bulbs, 
as Ixias, near the surface, say about tw^o inches deep; larger to a depth 
of six inches. 

Seeds of hardy annuals may be sown for early blooming, and spring 
flowering herbaceous plants, as primroses, increased by division of the 
crowns, choosing moist Aveather for the purpose. 

Kitchen Garden. 

If the weather conditions are favorable, plant out cabbage, cauliflower, 
and other vegetables, that wdll be required for winter use. If the plants 
of cabbage or cauliflower are infested by aphis or caterpillars\, dip before 
planting in a solution of “ Firtree oil.*^ The “blight” and “grub,” 
as these pests are usually termed, have been very troublesome in many 
places this summer, and it would be of little use to set out infested plants. 
Of several washes that were tried against cabbage aphis some years back, 
“ Firtree oil ” was in a very marked degree the most effective, in fact it 
was the only wash that was at all satisfactory. It is too expensive to use 
a.5 a spray wash except on plants in seed beds, but used as a “ dip “ il 
is reasonably cheap, and was proved to be effective. 

Seeds of various saladings, also turnip, cabbage, and cauliflower, 
should 1)6 sown for a succession. 
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SMALL YIELDS OF VICTORIAN VINEYARDS AND 
THEIR CAUSES. 

Francois de Castella. 

A large portion of the produce of our vineyards is destined for ship¬ 
ment to Kngland. This market is at the greatest ix>ssible distance from 
us, and we have to compete against wines grown much nearer to it, and 
under more favorable conditions as regards cost of labour, as well as cost 
of transport. It is only by doing our utmost to maintain a high standard 
of quality, and at the same time by reducing the cost of production to the 
lowest possible figure, that we can hope to compete successfuhy with our 
more fortunately situated rivals in Southern Europe and Northern Africa. 

One of the most potent means of reducing the cost of production is by 
increasing the annual yield per acre. Jt is t‘viden^ that even a small in- 
ciease in yield is absolute profit, if it can be obtained without any increase 
in the cost of cultivating the vineyard. I refer, of course, to a reason¬ 
able increase in the yield, and one that can be obtained without in any 
way impairing quality; by unduly forcing production, either by excessive 
irrigation or a too lavish ii.se of po\verful manures, quality might suffer; but 
we have only to compare our average Victorian yields with those of 
some of the choicest luiropean vineyards in order to be convinced that 
there is ample room for improvement. 

All jiractical vine growers know that it frequently happens that an 
abundant vintage is noted for a high standard of quality. In our gene¬ 
rous climate we have nothing to fear from a very considerable increase in 
the yield of our vines, for the reason that, in the majority of cases, their 
average yield is, at present, far too low. 

No comparison is here intended with the abundant vineyards of the 
South of France, where yk*ld.s of U]) to 3,000 gallons per acre are not 
uncommon. The tvpe of wine produced there would be useless to us 
except, possibly, for distillation. Although suitable for home consump¬ 
tion were we a wine-drinking ]jeo])le which, unfortunately, we are not, 
they would be (juite unfit for export. 

Taking into consideration only the vineyards producing the choicer 
European wines, and planted wnth varieties which we have found by long 
experience to be suited for the production of the type of wine for which 
there is :i ready demand in Great Britaili, we are at onc( struck by the fact 
that with few exceptions our vLueyards compare very unfavorably with 
them, so far as productiveness is concerned. 

Now that Thylloxera is forcing many vinegrowers to consider whether 
they will abandon viticulture or re-constitute their vineyards with grafted 
resistant vines, this question of our small yields becomes one of vital im¬ 
portance, and we must do our utmost to see that nothing is neglected that 
mav tend to increase the vields of our re-established vineyards. The con- 
sidleration of the causes of these small yields is thus forced upon all 
growers who seriously face the question of re-constitat'on. 

These causes may be divided into two main groups : — 

1. Mistakes made in connexion with the establishment of the vine- 

vard. 

2. Faulty or unsuitable cultural methods. 
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At the present time of year it is the first group which interests us most 
It will ere long be necessary to make up one's mind with regard to plan¬ 
tations to be made during the coming winter and spring. 

Mistakes made in Connexion with the Establishment 
of the Vineyard. 

Chief amongst these we have the following: — 

1. Insuflicient preliminary preparation of soil prior to planting. 

2. Deterioration of tlie vine, owing to faults- selection of cuttings. 

There are doubtless others also, such as selection of varieties unsuited to 

the climate or soil. Vineyards are sometimes planted in unsuitable situa¬ 
tions, but these mistakes, though grave, are made by inexperienced growers 
and they only merit passhig notice. 

Insufficient Preliminary Cultivation. 

Though, ptahaps, the most important of the factors, this subject has 
betai so thoroiighlv dealt wnth by Messrs. Dubois and Wilkinson in their 
introduction to the translation of a,rticles on Trenching and Sttb-soilmg for 
American Vines, published in 1901 bv the Department of Agriculture, that 
I cannot do Uttier than refer growers to this excellent work. It will bring 
forciblv Ix'fore them the difference between tlu^ methods we have followed 
in the past and those used in European wine countries. The translators 
esfieciallv insist on the greater need for preparatory deep cultivation in the 
case of grafted resistant vines, and refer to the man\ failures which in 
France resulted from neglect of this indispensable work. The grafted 
American vine demands far more attention in this direction than the un¬ 
grafted European. "J'his point is now thoroughly recognised in Europe, 
and should not be lot sight of by Australian growers. 

Deterioration of our Vines, Owing 10 Faulty Selection of Cuttings. 

Little or no attention has been paid to the selection of cuttings by the 
bulk of our growers, more especially dHiring the very active extension of 
the area under vines brought, about by the bonuses given in 1890, and 
siibse(|U€nt years. During this period, almost any i)art of a vine was 
looked upon as Ixjing good enough for the purpose. New chum viticul¬ 
turists prided themselves upon the number of cuttings they could plant 
in a day, but paid no attention to their selection. An intending planter 
would order his cuttings from any vineyard proprietor who would supply 
him at a cheap.price; this growler would allow^his vignerons a few shillings 
per,thousand for trimming, and making them into bundles, but their care¬ 
ful selection was the last thing that entered the head of either purchaser 
or vendor. The former could consider himself lucky the cuttings were 
fleshly removed from the vine, nor w^as the vendor always to blame for 
this; orders were often sent in at such short notice and so late in the season 
that there was no option but to execute them from heaps of vine prunings 
ready for burning. 

If the percentage of strikes was fair, and flie bulk of the young vines 
proved true to type, the grower congratulated himself upon, having a well- 
established vineyard. 

The results of such haphazard methods have been most serious, so far 
as the yielding power of our vines is concerned. 
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The importance of the most rigorous selection in every branch of agri¬ 
culture, in order to improve breeds and varieties, whether of animals or 
plants, is universally recognised, yet nothing has been done in this direc¬ 
tion in Australia, so far as tlie vine is concerned. There is not the slightest 
doubt that in very many ('ases the varieties or ‘Seepages ’’ cultivated, have 
atsolulel) deteriorated owing to reckless propagation. 

The tendency of higher plants to “ sjKirt is well known. It occasionally 
happens that a certain bud will suddenly, and without apparent cause, give 
use to a sho«>t yielding leaxes, flowers, or fru*«t diffeiing in some particular 
from the type. If removed in the sha])e of a cutting this deviation is per¬ 
petuated, and we have a “sport” from the parent plant. Many choice 
varieties of roses have originated in this wax, and in the c*ase of vines 
and fruit trees this tendency has often tieen turned to useful account, in 
order to modify the size, or colour, or other fjualilies of the fruit. For 
example, the “ Centennial ’’ grajxe is a sport from the Waltham Cross. 

We can thus perpetuate variations from tvpe of a desirable nature, but 
undesirable characteristics are also j^erpetuated in the case of a cutting 
made irom a faulty shoot. 

All works on viticulture insist on the nea^ssitv of onl\ making cuttings 
from canes xxdiich have borne fruit, the presenet of a small piece of the 
prcx'ious year’s xvood at the l»ase lieing recommended, as it indicates that this 
requirement is fulfilled, and the cutting is not iruTelv a sucker off the old 
xvood, or “gourmand.” and thus inca])able of having borne fruit. In 
the case of certain cepages, cuttings made from non-fruit-bearing suckers 
produce absolutely sterile vines,* and in every case the vine resulting from 
such a cutting is certain to be less prolifit* than nne derived from a fruit- 
t)earing cane. 

It is 'vident tliat the hapliazard propagation of so many of our vines, 
alread) referred to, is resix)n.sible for the planting of a large number of 
cuttings which xvere quite unfitted to ])n»dnce a prt>litic vine. 

It is only necessary to take a xvalk through almost any of our vineyards 
to be convinced of the truth of this. The difference lietxveen the yield of 
individual vines in a bl(x:k planted with the same variety is striking. 
Some xvill l>oar a heavy crop of xvell-filled bunches ; others, though equally 
vigorous and ecjually well pruned and cultivated, bear only a few bunches; 
on others again, the bunches, although numerous, are so badly filled, owing 
to tlie non-setting of manx berries, as to be almost valueless. As a rule 
tliesc differences are noticeable year after year, the vines which bear 
heavilx in one season continuing to do so subsequently. It h evident 
that cuttings taken from inferior or un[)roductixe vines will tend to re- 
])ro(luce the undesirable j)(*ciiliarities of the parent. 

in old vine-groxving countries it has for centuries been customary to 
mark such useless vines at xintage time, .so as to pf*rmit of their elimination 
and replacement xvith fertile ones. In the Moselle district of Germany 
it is usual for the gnqie tuckers to break bai:k the upper portion of the 
canes of all undesirable x'ines. Needless to sax, vines thus treated are 
carefully axoided as cutting ])roducers. They are gradually eliminated 
from the vineyard. In the older xvorks on viticulture, published prior to 
the era of ref'(institution on Phylloxera resistant stocks, grafting is chiefly 
referred to as an excellent means for the ('onxersion of .such useless vines 
into prolific ones. 

* See Dr. Jules Guvot —FJude des Vignohles de Trance^ Vol. II., p. 361. 
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Certaii-i c 4 pages are more liable to this deterioration than others. 
Take the “ Syral) for t^xample, so largely cultivated in Australia under 
the name of Shiran or Red Hcrm,itage. In his standard work on Viticul¬ 
ture, P'oex,* after recognising it to l)e one of tlie most valuable kinds, 
says, '‘It has, however, tlie defe^-t of degenerating eastlv, and cuttings 
should be selected with the utmost care before planting. It is the diminu¬ 
tion in the volume of the fruit resulting from bad (‘hoice of canes destined 
for its multiplication, and from (cultivation under) unfavorable conditions, 
which has given rise to the erroneous idea that there exist two races of 
Syrah; a large and a small. 

The Chassi'his is another sort whicli degenerates easily. There is 
scarcely a vineyard in Australia where one may not note great differences 
Ix'tween tht* fertilit) of differeMil vines in a block f)lanted with this variety : 
cert a Ml vines never set their fruit projierly, whilst adjoining them are to 
be found })lants winch jmuluce. year after year, good yields of well filled 
bunches. I well renieniber Avhen a bo\, at St. Hulie^rt’s, Lilydale, accom- 
panxing my father, while, xvitli a pot of paint and a brush, he marked 
an\ <‘\eeptioMal vines \\hi(di he intended to use as cutting producers for 
future plantations. 

Although all cepages do not deteriorate to the same extent, there is not 
one xxliicli XVill not l^euefit l»y careful selection, nor is there one of which 
unsuital)ie cuttings (an lx: jilanted without certainty of disappointing 
re.'^ults. 

A low (*xtra('ts from a striking article whicli appeared in a French 
])criodi('al some xears ago, dealing with this subject, may not be out of 
j)la.ce.t Tlic WTitei, M. IJatlanchon, points out the urgent necc.ssjty for 
(‘arefully selecting the scions to be grafted on n\sistant stocks. After in¬ 
sist ing on the need (or slocks suited lo S(iil and climate, and' for proper 
affinit) between stock and s('ion, he continues—“ But it is iijx>n the 
good ci)oi<’e iff tlie scions—aiul* this indeiiend^ntlx of the French variety 
emplo\e<'l- that the xield, and more esjiecially the regular xiold of the re¬ 
constituted vineyard, will depend in the largest m<*asure.’' 

Hi' tXMiipares a large estntq, where grafted rooted vini'S, purchased bx 
the thousand in the ojien market, have been ])lantc‘d with every care and 
skill, with the small xiiiexard of a careful and intelligent vigneron, who 
dot\s ex'enffhiiig himself, and xxorks his own .st(.K:k. Though vigour of 
vegetation and careful cultivation are equal in each case, there is a con¬ 
siderable difference in the yields. In the big xaneyard one sees ever\ 
here and there, faulty vines, with few or badly set bunches, whereas in 
the small one there is not a vino which is not loaded with well filled 
biiiKffies He goes on to desrrilx* hoxv the small grower achieves such goo<j' 
results :—“ In the spring he marks the vines which come into leaf latest, 
in autumn tho.se xvhich have set their fruit best. . . Which are most 

productive, and which rijx-^n earliest , . and this year after year. . 

In this way he gradually eliminates everything that is indifferent or only 
passal)le, keeping only that xvhich is very good, and it is solely from these 
vine.s, xvhich combine tlie maximum of qualities of all kinds, that he cuts 
the canes xx'hich are to serve as scions. He even goes further. Before 
vintage he once more goes through the vines which he has marked, and 


* See Cours Comflet de Viticultnrc. —G. I'ocx. 
+ G. Battanchon in Messager Agrirole^ lolb January, 
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observes the shoots which bear most fruit. Ti is only these shoots that he 
will choose 

According to M. Battanchon:—‘‘ Tt is only necessary to compare the 
vines rec'onstitiited with due regard to this point with those where it has 
l>een neglected, in order to be so struck by the difference as never to for- 
get it.*’ 

The iiniK>rlance of th(3 careful selection of scions is so W'ell recognised 
now-a-days, in France, that Messrs. Vial a and Rava^, in the valuable work 
lecently translated by Messrs. Dul;)ois and Wilkinson, e^jpress themselves 
as follows concerning it.* : — 

We need not insist on the selection of scions. They should only be 
cut from those canes which l)ear the most fruit, and from the most fertile 
vines. They sliould ne\er be taken from young vines v hich have a 
tendency to [)roduce wood instead of fruit, and which are never well ligni- 
fied; nor from vines affer'led bv cryjitogamic disea.se.s. which are alw^ays 
deficient in reserve material, and consequently incapable of forming much 
callus.” 

In conclusion, let us hope that reconstitution may not prove an unmixed 
evil, but that in leading to our re-established \ineyards Ijcing planted on 
l)Ottor prepared soil, and with vines renrlered more productive bv rigorous 
and carefully carried out selection, our growers may, in an increased yield 
per acre, find' some romtiensation for the sacrifices forced upon them by 
the Phylloxera and the re-j)lanting of our vineyards which it renders 
necessary. 

THE MARKET FOR VICTORIAN PRODIIOTS. 

Cro 7 i'e, Superintendent of Exports, 

The following Taljle diows the Tot.nl AinounI of the Imports into the United 
Kingdom of J'roducts which are specially adajaod for Pioduction in Victoria. 

During the Years I9c4»i<>c5 ihe Imports from outside Countries averaged 180.000,000 
in value. Of this amount Victoria contributed 3 jur cent. It will he seen that Great 
IJrilain presents almost an unlimited market for our pioduce* 


Product. 


Grain and Flour 
(not including Rice) 
Dairy Produce 
Mea.t 
Fruit 
Wine 
Rabbits 


Total Foo«l Products 

Wool . 

Tallow, Hides, and Skins 


Graxti Total Valuk 

* American Vinti—Thtir Adaflation^ Culture^ Graftings and Frofagation^ 
by Viala and Raxaz, p. 244. 


Total ImportH hilo tin- United 
Kin^doni. 


ImportK of \’if- I 
torian Produe- > 
tion, l»0n. 


l‘er 

cent. 


im. 


IftO.'i. 


i 


i-67,3;j(l,J87 

, £68,730,352 

£1,276,213 

1.85 

- 69,6^6,295 

60,706,773 

' 1,898,980 

’ .3.12 

30,585,;m 

I 31..5 0,323 

i 339,027 

1.07 

1 11,822,404 

11,013,127 

1 69,054 

.68 

7,830,431 

8,330,059 

72.4a3 

.86 

; 780,737 

835,929 

; 267,860 

1 32.04 

T 178,005,447 

£182,143,463 

£3,923,543 

! 2.15 

20,366,030 

1 23,821,359 

3,376,015 

i 14.17 

6,576,310 

! 

(1904) 

' 

; 8,084,824 

1,058,040 

i j:hC8 

£26,942,340 

, .1*31,900,183 

£4,434,055 

13.89 

€204,947,787 

i £214,049,646 

i £8,3.’)7,698 

3.09 
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SI MMER PRIMNCJ. 

C. B. Lujjntanu, Pnncipal^ School of t! oriicuUure and Small Far min 

Burfilc ). 

i'nii PiUNCifM.Es Involved. 

Pruit trix-.H of all kinds \ k*Id the br.si average < rops where their branches 
aie thinmnl. st<»p)H’d, or otherwise d«‘alt with from \t'ar to \ear. Any 
rutting done whilst the head is leafless, or making no visible nioveniont, 
fends to .strengthen the tree, Iw rea.son (»f same .imoiint of rtK>t action 
as formerly tx[)ending Jls energv on a srnallei number of branches. 
Further, new buds art‘ possessed of gri*aler eiiergs than old ones, hence 
where sap fonvs their development, (‘lean and (limn channels are made 
for fht^ passage of sap. 

The amount of sa]j einnilating in spring and summer, its ('haracter and 
distribution, as .s(-(’n b\ tlu' even or umwen giowth of U'aves jind new 
wood, determines how* far a tre<* may be thinned and stopped. 

In eveiv orchard of size, trees oi \ariuus form, age. and condition exist, 
and no uniform wav of prun ng at an\ s<?ason inav lie adopted. Nor 
should pruning bo <‘arriecl out during one particular mouth, but always 
according to the vear, and the individual ('apacitv and demands of each tree. 
Trresjxjt'tive of spv't ies or varitdy, where braneiies are far apart, little or 
no thinning cjf the leaves and voimg w'ood is ntx'essarv in summer, as over* 
exjMisure tends to burn both fobage and bark, dev italize the sap, dwarf and 
injure the qualitv of the fruit, and shoiten tlie yuotitable life of the tree. 
Summer pruning is, therefore, most beneficial when carried out on strong 
Irties, which have their main- and secondary brandies exoessivelv erow(Jed, 
and which provide insufficient light and air in motion to s,ecuTe proper leaf 
development and ripening of the leaf-} ielding wood. 

Wherever trees of any kind are old and hard of hark, growing in 
exposed and hungry soils, or stagnant from anv other CcTU.^'e, their leaves 
should not Ije reduced in number during the summer season. Summer 
pnining is helpful and most necessary to the voung and the strong, s^ince 
in the young it takes away such surplus growth as would interfere with 
the desired form, and encourages growth to fill up parts which might other¬ 
wise remain bare and profitless. 

2941. a 
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It '« j)ossil)h* to i)riine trms in ^v^nk‘r only,, and secure an even distribu¬ 
tion of foliage and fruit, but it is invariably much more economical and 
sure to prune at lx>th seasons, since the tree (‘an be kept under control more 
by fre(iuent than by infrequent handling. Further, summer pruning pre¬ 
vents labour of hand, and waste of energy on the ])arl of the tree, whilst 
winter work invariably increases labour of hand, and adds to the unfruit¬ 
fulness ot the tree, that is, if not s.up])orted by summer work. 

SumnuT work on treses may be carried out from the time leaves push out 
until they show sign of maturity in early autumn. Between these periods 
all the new wood of the year will U* made. Fruit is borne on new’ or 
coirqiaratively new \v(K3d only, and tlic si/e, chemical nature, and' general 
health of the leaf determine the nature oi the bud it will furnish. To 
keep trees gnjwing, new leaves must be constantly unfolding, as wcK)d do€*s 
not extend after a leaf reaches maturil\. so that where we desire to extend 
the size and vig(mr of young trees. the\ should not, as thev would, be 
checked b\ summer oruning. Onl\ in earlv spring and suniiiK^r is it 
iiet'essarN to deal with voting trees—rubbing off an\ buds which unfold in 
bad iK>sitions, as on the stem, or below' wliere the main branches are 
(iesired, and a little later taking out the j)oint of an\ extra strong shoot, 
so as to insure an equal growth to its neighbours. 

To ])ersisf(iitly jiiiich and stop young trees in summer shows complete 
ignorance of tlu^ir wanfs, and must ever ])rove a misfortune to their owners. 

7 'he more leaves a plant can make and maintain, the more* it will grow, 
and growdh is all that is desired of th(^ young and undeveIop(?d tree. In a 
gent‘ra! wav, voung tr<'es require hard winter pruning, and a little siiring and 
early summer work in tlie way of thinning and slopping uj> to their lliird 
vear. After this, if decidedly strong, they will re^juire less cutting in 
winter, and tliis, (’hieflv in the direction' of sj>acing the branches to jirovide 
for the lighter fruit-yielding wood,, and in spring and <‘arly summfT such 
thinning as will provide space and full development of the reqiiis te light 
wood. On the other hand, where a tree is weak, little or no s])ring or 
summer work is done, since every leaf is wanted to help on the cin'ulation 
of the sap, without which the tree cannot survive long. 

As trees come near to the bearing size, they demand more careful and 
fiequent treatment 'in summer. An even crop of well formed, jK'rfectly, 
and w’ell-rijxTied leaves is lenuired of all trees before thev can yield even 
and good quality crops of leaves. 

Sap ^Iovemi:mi, 

No one (‘an for a moment presume to dc<d with trees in an exact wa\, 
who does not know the ordinary and extraordinary movements and varia¬ 
tions of the saj). And this knowledge is parti(‘ularly nwessary W’hen we 
come to summer pruning. In fact, trees sliould be pruned onlv in winter 
(if at all) vvlxae one’s knowledge of their nature is decidedly limited. 

When we (‘ut or ]unch a shoot ver\ l.ighlK in summer, it receives but a 
temporary clic*(*k, and a bud from or near the leading leaf quickly pushes 
out and continia's the lead. In .such circumstances the inner nature of the 
shoot and the leaves it carries undergo hut little change. Cut or pinch a 
little harder and the sap may stagnate, (jr fon'e a strong new shoot, all 
depending on thti period of summer, and the amoimt of moisture in the soil 
and the atmosphen*. Tf dry and hot, f(*i^bh' and fruitful growth will result 
from the hard cutting ; if moist, “ growing ” weather, then the new growth 
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will be C 5 oarse, greeiii, and impotent In brief, if it were possible to cut or 
pinch to a certain length a shoot every day over three months of summer,, it 
wcMild >ield different results from each daily operation; or, again, if we 
took a shoot 2 feet in length, and gradually reduced to within i or 2 inches 
of its base, it would, as a result of this varied treatment, produce eqiiall\ 
varied results. Now, of course, these statements, are made only with the 
object of making the orchardist think Ix^fore operating. It is ])lea.surable 
to know things, especially when they are the facts of nature, and it is 
only in so far as one knows how sap changes in volume and quality at dif¬ 
ferent se«a.sons and positions in trees that he may be said to i)0ssess a safe 
working kno\\ledL»e. 

TfIK SiZR AND VaR\1NG Im NCTION OF LEAVES. 

No slioot or s]uir has leaves of equal age, nature and opportunitv. Those 
ai the base of tlie shfX)t or s])ur are the oldest and the weakest; those at the 
extreme i)oinr of a slKK>t seldom develop to the extent that they yield true 
flower-forming sap, and this is w'hv so ttnv sh(K>ts bear fruit or •fruit buds. 

The h'aves wiiich unf(»ld during early and inids^ummer aie the most com- 
j»lete and ca])able; thf\ arti fomiecl out of more or less elalx:)rated sap, anil 
have tile adsantage ol a dr\ and pow'erfiil heat; heni'e the buds they yield 
are more caiuble of yielding flowers than are those formed at any other 
period of summer. 

Leaves should be studied fioth individually and collectively as they exist 
on an\ tret*, Jii order that the proper che(‘k mav be given, and change 
i-'flected in the subsequent growth. 

The Divisions of the Work. 

To get tlie Ix'st average results, s.ummer pruning should lie practised at 
three iKiriods. In spring and eaily summer to sweep away any excessive 
buds or shoots, vvhich would, if allowed to stand, choke the desired leaves 
anil the buds exp(‘i'ted of tliem. Later on—in Deceml>er or January—ac¬ 
cord ng to season, region and vigour of tree, more thinning will be bene- 
lii'lal, and also the sropjiing of stray shoots,, or, in the (’ase of the apple, 
lonverting slvoots into spurs, since this check during the hottest period of 
tia year invariablv Misptaids tlu* (drculation of the sap, changes it chenii- 
vallv, puts additional pre.ssure on the light wood whii'h has f>een left, and 
thereby forces a weak new growth, which, more ripe in nature than the 
earlier growtii, forms flower buds where dormant or active wood buds 
would otherwise appear. 

Where spurs are made, a. leaf or-two must always remain at their ends, 
otherwise they will die tliroiigh the sap having no jiower of rising to a 
leafless and bud I ess i>oint. 

Towards autumn,, normally in ^Farch and April, healthy bearing trees 
make more growth, which, if allowed to stand, overwhelms the leaves, and 
huds made earlier in the year. 

Late summer growth should, therefore, be removed outright from all 
mature trees, as its presence W’orks injury in many ways. In the first place, 
the early or main crop of leaves must have room to ri]>en themselves and 
the wood whence they spring. Next, the late grcnvth, if allowed to stand, 
adulterates, weakens, or overlays the original deposit of sap, so that flower 
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buds are less liable to bcccHme perfect and develop fiuit; and, further, the 
action of the root is disturljed to the extent that it has less power of suppl¬ 
ing the class of sap to which fruit buds look for sustenance and support. 

Light and f rdit Hearing. 

When the outsides of iree^ fail to carry fruit, it is usually l>ecause the 
wood has not had time to thoroughly mature, and lliereb}* secrete the sap, 
out of which the flower buds and fruit are made; thus there nia> be an 
abundance of light, and >et no i)ossibilit\ of fruit on really \oung wood. 
But on the inside oi trees the light is rarely sufficient to devt‘lop perfect 
leaves, and unless i)erfectlv formed and well ripened leavef^ are secured, 
fruiting must be limited to the Ix^st lighted and most mature of the young 
wood. Remember that the good leaxes in one part of a tree have no power 
to improve the qualit\ of those in another part. All leaves are liable to 
rob each other by shutting out cither light or air, but thes can never pass 
on rii>e sap or such elements as may wanted bv llir>sc struggling to exist 
in deep shade. J’bich pkve of wood must, therefore, be g.ven direct access 
to light and air in motion. 'I'he fruitgrower should alwn\s bear in mind 
that he is at one and the same time deal ng with at least tw'o crops. He 
has the fruit on the tree, wliicli must be wcU develo|)cd b\ means of liealthx 
leaxes; and he has also to consider that the number, size, substance, and 
degre^e of ripeness in these baves, debTmine the nature of next xcar’s fruit 
cro}:i. Leax'es must be abundant and* strung enough to pull up plenty of sap, 
xvith xvhich to feed the present crop, but not .so strong and' crude in charac¬ 
ter, or so den.sel\ pn('ked, that they cannot ripen and ])r()vide the desired 
class of buds for next xear. Midsummer is the time to lliin s,uch trees as 
apples and pears, xvhich arc in bearing; the stronger and more dense the 
foliage the more it should be thinned. Before one can thin xvith safety 
he must l)e able to judge if a tree is really strong or otlierxvise. All free 
groxving trees arc not over strong, and to thin sii -h as are at all sensitive 
may xvork serious injury, but to those who can form a right estimate of 
the vitality and xvants of different tre(‘s, th<‘re can l)e? no better time than 
the earlv half of December for letting in a broken light to all parts of the 
head. 

Young Trees to be dealt xvnn in Spring Only. 

The object of summer w(»rk on xuuJig trees is mainly to direct growth 
wtw^rc it is xvanted, and to lake axvay such groxvth as xvould six>il the 
desiri'd form. 

Trees from one to four years should never l)e touchf?d after November 
as the more leaves they carrx the stronger they xvill grow, and xxnth a good 
loot and trunk sxstem, it is easy anct safe to cut tlie head into shape by 
winter pruning. 

Not until a tree is distinctly large and strong enough to bear fruit, 
should it hax^e its lt*avcs reduced by <Mther pinching or thinning in mid¬ 
summer. 

'I'he Economy of Summer Work. 

This is indisputable. It is chea|)er in the matt{T of labour. It produces 
more certain and profitable results, its eflects are more lasting, in that a 
tree which is onc;e or twice siimmcr-i)riined xvith intelligence, can be made 
to fruit ox^er a great number of years, at little or no expense in the way of 
winter pruning. 
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Soil lasts longer owing to gro\\th btn'ng less rampant. P ruit is more 
uii’form in size, colour, and quality. Summer pruned trees produce the 
hardes.t and l'>est keeping fruit. 

Against summer pruning it must be said, that in damp and screened 
positions,, black spot and other leaf diseases are liable to increase, since the 
second c'rop of young leaves may fall an eas^ prey to fungi. Woolly aphis 
also attacks, all woumls in soft wood, as they occur in summer, so that it is 
necc‘ssarv to spray and otherwise cleanse trees thoroughly whenever these 
pests are liable to occur. 


'J'liE Rkoion and Season as they affect Summer Work. 

After a long dry summer, or loss of foliage and \!talil\. i)ro(lncx^d by 
over-crop])'!ng, storms or ])esls of any kind, trei‘s require to increase their 
root range, and this the\ are unable to do if their foliage is seriously reduced 
in th<‘ summer following the strain. So it follows that where the soil is 
corksisttnll) and persistent Is favouiable to root growth, summer pruning 
will be much more, nece-ssary than where, from excessive heat and drought, 
nX)t growth is iriegiilar, and alwavs limited to a few months ot each vear. 
The ca])able orchardist will at once observe that summei thinning and stop- 
])ing must alwavs be in agrcerm'iU with the natural or desired vigour of the 
lX)OtS. 

In some positions summer work mav l>e done with the sole object of 
steadving the roots and ]>reventing the growth of crowding wood, whilst 
in others it mav Ik^ n<*ccssarv to save wood already made, air and din‘ct 
.sunlight being mort or les.s nec'essary to all leaves wiien they are called 
upon to vield flower buds, or perltrt fruit. 


Summer 1*runi\g for J’Run. 

l)t\‘<*ml»er is on the wliole the bt‘sl time ol tlu- vear to commence thinning 
and shortening the shoots oi ap]jles and jiears which are not supplied with 
a sufficient (juantitN of U^aring s])urs. The warmer the climate the shorter 
the jieriod rerjiiired to make and ripen truitfiil wood, and as no two kimls 
of tree, nf)r any two .seasons are exactly the same, it follows that no 
absolnlt,‘ time can be named nor amount of thinning decided uj)on to serve 
all trees, districts, or .seasons. 

Tears take longer to form and ri])cn w(X>d than do apples, and again 
some apples may rcs}x>nd admirablv to summer i>runing, while others, 
especially if weak, would injured by the practice. 

lo insure success in the work, first see that the tree has more leaves 
in some parts than it can bring to perfection, or that wads and masses 
may be screening other parts,- and thereby run bare. Th nning alone may 
be sufficient for some trees, whilst others, after they have been thinned, 
should have .some of the shwts cut back to two or more leaves, accord ng 
to their strength and the opportunity existing in the way of space. The 
stronger the tree the further apart its leaves should be arranged, so as to 
allow a fair amount of sunlight to play upon the heavy wood. All spurs 
must l)e given two or more leaves, otherwtiise they are liable to die through 
the leafless stump having little or no power to draw up sap and furnish 
new growth. 
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On the whole, thinning and stopping are best for apples, but pears 
make spurs freely after l)eing well thinned towards the end of December 
and tlirougliout January. In very strung trees the weakest, or at least, 
moderately weak and spreading shoots or spurs, should be striven for, 
whilst trt'es of weaker crrowth need stouter and more upright wood to 
insure free fruiting. Once a tree has borne fruit it is an easy matter to 
disroxer what tvoe of wood has borne most freelv, and this seen, sum¬ 
mer work is easy and sure, always providing that the resources of the 
season and general condition of the tree can be accurately estimated. 

Summer Work on Apricot Trees. 

Apricot wood takes a kwig rime to ripen, and, excepting in the warmer 
districts, it is unwise to do any stopping or converting shoots into spurs 
during summer. Excellent results invariablv follow hand thinning, or 
what may l:)e called disbudding, of apricots during early spring. This 
work should be taken in hand before the young shoots toughen, as llien 
they break away easily, and cause no serious \vounds or loss of energ), 
whilst more room is afforded for the desired shoots and sxnirs. To thir. 
or in any way reduce the foliage during the growing of the crop is to re¬ 
duce 'its size and value, and so further thinning lias to be left till the end 
of December and through January. As we have said, cutting back is in¬ 
advisable. for even though it leads to a second growth which will \ield 
fruit in the hot north,, it is at the exfiense of a great deal of V>are space 
in the lower part of the tree, besides which its general vital'ty and length 
of profitable life is considerably reduced. Midsummer work on apr (’ols 
should therefore be limited to thinning out llie crowded tops, and also such 
inside growth as prevents the ripening of such leaves and wood as are ex- 
I^ected to yield’ fruit in the near future. 

The Mode of Thinning. . 

Sin<Y* it is ever desirable to makt' each tree bear throughout its entire 
head, it follows that checks as by thinning of shoots and leaves should 
take place at such points and seasons as will force new growth on any 
bare parts low down and ins\de the tree. The leading shoots and wads 
formed at elbtnvs or sharp curves of branches are therefore the points at 
which one reduces the activity of the sap. 

What is siiT>erf1iious .should l)e taken away altogether. It is a silly 
and' costly method lhat of snapping and leaving shoots, no matter what 
is expected of them, for they cannot fail to produce injurious shade and 
temporary loss to certain parts^, besides which they encouraige insects and 
disease, and put the owner to the expense of cutting them away in winter. 
When a man breaks a branch and leaves it, he at once admits his ignorance 
of the wood he is dealing with. To be sure it may come into fruiti but 
that is nothing if it can be made to do so by cheaper, cleaner, and safer 
means. 

" But xve are here dealing with thinning, and its objects are to provide 
leaves where none exist, to give more ligjit and air to those existing, to direc't 
and control the size, shape, and substance of the various parts of the tree 
as a whole, to give as far as possible a set space and character to the sap, 
since we have it in our power to alter sap so that it will in autumn 
provide wood or fruit buds as we may desire 
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The various sizes of shoots, their position in the tree, and the age and 
character of the wood whence they spring, determine their inner nature, 
and what they can in time furnish; as other wood, or flower, and fruit. 
Thus in cool and shady soils and positions, trees are inclined to grow 
more wood than is necessary, and flower and fruit but shyly, or, perhaps, 
show a great deal of impotent or imperfect flower. This may arise from 
excessive crudeness of the sap. 

Light on the leaves may bring alx>ut a free setting, but usually such a 
soil must itself receive additional light and air; and so when we come to 
thin trees, we must not think of the fead or even the offending shoots alone. 
We need to know all the materials and influences which have gone tb make 
lh(- tret* l)erore wc can rightly determine how, when, and where to thin 
its foliage, or in any way reduce its vigour. 

Thinning Strong Trees. 

All strong apples and pears, which are carrying tufts of wood, \vhere 
no more than a single shoot is necessary, should be thinned in December. 
With the hand, break or pinch away the excessive shoots, leaving some 
with a leafy spur when tho\ are seen to be desirable. In vigorous trees, 
ilie most important work is in their tops, thinning the extremities of each 
leading branch, so as to make the sap burst into growth lower down, and 
thereby furnish all the body of the tree wdth light fruiting wood. Do 
n<jt pinch or in any way thin weak trees, as they need all the leaves they 
jjossess, e\*en though these may l>e in faulty positions. Weak trees need 
liard cutting in winter, whereas strong and unfruitful trees are made pro¬ 
fitable by judicious thinning and stemping in summer. Trees which are 
thinned in early spring will not ('all iVir further attention till the middle or 
end of January, after which time it is unsafe to promote spur growth, as 
insufficient time is left for its ripen'ng before the fall. 

The Mode of Stopping. 

Stopping is the term ai)plkHi to pinching or cutting back such shoots 
as are desired, though not in their entirety, and for these reasons:—^As 
loitg shfx>ts there may l>e insuffitaent room’for their projier leaf develop¬ 
ment; they would create shade and barrenness, and, further, in some sorts 
of trees they would not, as shoots, promptly yield fruit; so for some one 
or more of these reasons they are cut or pinched back. This stopping 
causes more or less stagnation of the sap, the heated atmosphere with- 
chaws the watery projjerties, tiie sap therefore changes, and what we term 
ripens rapidly. From this more or less ripened sap new^ leaves come forth, 
they cannot develop into coarse wood-forming leaves since it is midsummer 
time and moisture is scarce, hence they grow slowly, and gather the flower- 
bud makng proi>erties from all they imbibe from atmosphere and soil. 

Whilst it is easy to explain the natural process of bud formation for 
any ]mrpose, it is difficult to convey an idea of the ext'remely varied results 
which come from miscalculating the powers of leaves and trees, and the 
influences at work in different periods of summer. 

Thus if two pit*res of wood of exactly the same age, size, and general 
appearance are growing one at the top and one at the bottom, or one 
on the sunlit outside, and the other on the sunless and airless inside of 
the tree, and these two pieces of wood are pruned or stopped in the same 
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way, and at the same time, the growth which results from them will be 
in every way different both in appearance and value. And this, because 
a healthy tree is in no sense like a healthy animal equally vital and 
capable in all its parts. The selection of wood is, therefore, of the 
first importance. 

In an extra strong tree, the weakest wood is likely to be most capable 
of fruit-bearing, whilst in a weak tree the stoutest of the season's shoots 
may not be too strong to yield fruit. Then the well-placed and most 
upright will be the strongest and most woody where the lateral and 
dependent shoots will be smallest and yet ri^^st;, always providing they 
have developed in plenty of sunlight and air in motion. 

Taking any full-grown tiw, as an apple or i>car, it m.'4y lx? necessary 
to stop shoots at every possible length between two ihehes and tw^o feet; 
thus some will be converted into spurs,whilst other shoots will be no 
more than tipped. And the reasons for this varied treatment? They 
are as vast as the numl:)er of shoots to be dealt with. Each is an individual 
(juantity occupying a unique position, and calls for peculiar treatment if we 
are to at once make it yield fruit and fix its task. 

Time involved in the Formation, Growing, and Ripening of Wood 
OF Different Species and Varieties. , 

Seasons, soils, situations, and vigour of trees alter so much as to render 
it imi.K)ssible to state an exact time as necessary to the growth and perf<“cting 
of a piece of fruiting w^ood. 

Thus a strong tree, in a favorable season, may make useful woexi in 
half the time which would' be employed by a weak tree, or a “slow " 
season. 

Since we desire rijx?’^ wood onh for fruit l)earing, midsummer ])run- 
ing is the most favorable to lits production —December to end of January 
in Victoria—but in cooler parts it may l)e done as early as No\euilx^r, 
whilst in hotter regions it may be practised as late as the end of February 
(peaches only). 

Of all fruits the i>each forms and rifx?ns its bearing wood in the shortest 
time—In really hot regions in from nine to twelve weeks; in average 
Victorian conditions in from eleven to fourteen weeks; in ctx>ler regions 
from fourteen to eighteen \»^eks. Knowing the ordinary }>eriod of fall,*' 
and observing the vigour of the trees together with the behaviour of the 
season, furnishes a clue as to the time when the trees should be thinned 
and stopped in order to secure fruiting wood. This, of course, applies 
to all trees. 

A])ricots in hot regions endure sto})ping immediately after the fruit 
is taken, but in a general way it pays best to limit summer w^ork to 
thinning during December and Januan. 

Pprs and apples are the two fruits which pay best for systematic 
thinning and stopping in summer, but as their vigour and condition vary, so 
must the treatment. Trees bearing freely should be very lightly pruned 
or left alone. 

Some y)ear.s make fruitful \vood in a short period, but as a rule thev 
require from eighteen to twenty-four weeks to form a perfect wood. 
Therefore stopping (which, of course, promotes new growth), should not 
be done after December, whilst in cool regions November is quite late 
enough to do the work. 
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Thinning may, with advantage, be done whenever leaves are seen to 
be crowded, as light is a constant necessity where flowering wood is sought. 

Once a tree has borne fruit, its bearing type of wfxxl is easily seen, 
and, of course, any summer work should be dbne on wood which will secure 
the cleveiopmentj of wood of the right sb^. (If fruit is borne on wood 
of different sizes and qualities, it also will vary, and it is from failure 
to observe this rule that so much irregular fruit apjxjars.) 

Apples average a slightly shorter time than pears, thus the\ make useful 
wood in from twelve to twenty weeks. Of course, the better the position, 
the shorter the time involved in ripening wood. 

Tn cutting Avo:)d of different sizes and anghi; of growth, different 
lengths and numtiers of leaves must be given. Thus an upright piece erf 
w'OJid, in a central position, can draw up more saj), and make stronger 
growth with two or three loaves than can a shoot carrying stx or eight leaves 
ill a side or horizontal jKisition. 

Again, shoots or spurs formed at the base of branches mvd to be of 
two or three times the substanct^ of thosf* selected at the top or leading 
points f)f the tree. 

Short-joinled and firm, well-coloured sh(K)ts should always be M*le('terl 
for treatment, and such ns are *‘drawn have usual I \ small and thin 
pale leavt^s. ivhich should not l>e pinched back, but left alone or re^moved 
outright, if they are superfluous. 

Where summer pruning is taken in band, notes should be made of all 
the varieties dealt wdih. and the seasons at which they are treated. The 
following w'inler w'ill xweal the lesiilts, and thereby give a fair idea of 
the seasonable requir(*inents of each kind. 


(JLOSEll SETTLEMENT STUDIES. 

AROUND THE GOLD FIELDS, No. i. 

,1. S. Aenyon, C.E, 

'J'he land amund our gold-ticlds w’as rarely available for settlement 
under the ordinary conditions of selectioji, and consequentlv is held, if at 
all, in small areas. Si)eaking general!), its qiialitv is of the poorest, and 
for the most pan there is almost an entire absence of surface soil. Clay 
cio.sely resting upon the silurian—or rather in more modern terminology, 
the lf)w*er Ordovician—slates and sandstones, and containing much shingle 
and angular quartz gravel is the rule. Nor does the natural vegetation 
appear more inviting—Eucalyptus saplings and suckers, scrubby black 
w'atlle, broom brush, and other shnihs, with some scanty and inferior grass 
form the general surroundings of our reefing fields. Yet amongst them 
numerous examples of what labour and intelligence can do w'ith small areas 
of inferior land are readily found. Neteidless to sav tha*^. wdth the con¬ 
ditions given, irrigation is almast alwavs the principal factor in success. 

At Stawell, just behind Bier H’ll, is a small farm where irrigation 
ftoni gully dams has been practised for a quarter of a century. Dams of 
considerable capacity—-one of three, another of one million gallons, as 
well as a smaller one—ha\^ l)een constructed on a gully running down 
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from the Big HiU through the property. Outlets in the bank at different 
levels are made with piping, and from them a complete system of small 



GULLY DAM. 

channels irrigates the pastures. The chief source of revenue • was milk 
sold on the farm, though in times of droughtr. before the installation of a 
reticulation in the township, a considerable profit was made from the sale 
of water itself. Since the death, a short time ago, of the original owner, 
the farm has not been worked to the same extent. The profits resulting 
from the factors, water conservation and dairying, may be judged trom 



TWO OF THE MILKERS. 

the photograph of \h^ residence on the farm. Just f>elow, Mr. Sargentson 
and his son hold jo acres under garden licence. Inspired by his neigh¬ 
bour's example, Jix, Sargentson—an old miner whom the local depression 
in mining had ytfirown out of empJo^ment—built a dam a fe^ hundred 
yards above l^is land. Some 4 acres are laid down in strawberries, 
tomatoes, andVgeneral vegetables. The dam is much too small for re¬ 
quirements, an^ Mr. Sargentson intends constructing anbther of much 
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greater capacity. Yet, with the present one, capable of putting only some 
3 inches in depth of water at the outside over the ground, a very fair 
living is made, while the certainty of even greater returns has been ac¬ 
quired. Even after a most exceptionally dry season, and at suc'h a late 
y^riod as February, strawberries still were on the plants, and the gene¬ 
rally flourishing api^earance of the garden was a striking contrast to the 
uninviting country around. Where a goat of the most enterprising charac¬ 
ter w^ould have failed to secure its living, man can make enough profit to 
maintain a family. Mr. Sargentson also crops some'10 acres of oats, and 
has some fruit trees in an adjoining freehold of 40 acres. These are 
not irrigated, and the profit from them is very small. In another pan of 



THE HOMES I'EAD. 


the town, close to the railway station, and surrounded b) dwellings, an 
a('re of tomalot^s has been cultivated with remarkable results. Water is 
(«htained from the mains at a cost of one shilling per thousand gallons, 
and as much as i^er annum is paid for it. This sounds high, but 
the total depth of wintering w'ould be not much over 14 inches; off 
this acre, some 20 tons of fruit are produced annually. The soil 
has lieen to a large extent made artificially. Soil from gullies, refuse 
from wood heaps and from similar sources have l>een called into service. 
Large quantities of stable manure, blood manure, and bonedust are used. 
The system of culture adopted is principally staking wdth some trellising. 
The rows are 4 feet apart^i and the plants 3 feet apart in the rows. 
Planting is done in October, no special effort being made to get earlv 
results. Boys are employed occasionally to stake and tie up, and pick 
the friiil. A fair proportion is made into sauce when prices are low. 
On some parts of the block, tcHuatoes have been continuously growm for 
eighteen y^rs without any evidence of exhaustion. It is clear that the 
manures used supply the various constituents removed by the plant. 

At Bendigo, Mr. Cumming*s Flora Hill dairy farm has been -already 
described in the Journal.* Within, sight of it, there are numerous 

* Closer Settlewent Studies, No. 1, Dr. Cherry, p. Ill, March, 1905, 
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examples of intense.^ culture—nat all long established, many being of 
very recent date. On Solomon’s Hill, just below tlie Solomon’s Gully 
reservoir and race, is a lo-acre orchard belonging to Sir John Quick, and 
managed by ^Ir. A. W. Potter. 1 'here are two blocks, one of 7 and 
one of 3 acres, separated by a road. On the 3'acre block there 
are planted one and a-half acres of pears, and nearly the same area of 
peaches. The land was broken up by contract; one half-acre trenched 
2 feet deep and manured; the remainder ploughed 11 inches deep, 
all stones picked up, harrowed,, and graded at a cost of per acre. 
One hundred and eighty trees were planted to the acre. The trees ba\’e 
only been planted two years, and are,, of course, not >et giving returns. 
Crotis arc, ho^^ever, being gathered between the rows. Ex('eot for some 
as^iaragns, to Lie ready for cutting next season, the spaces oetwtvn the 
pear trees are devoted to jieas and tomatoes. Last season the ] 3 eas gave a 
return of ^11 per sulito, and were ploughed in afterwards as green 



Solomon’s hill orchard. 


manur<‘. Two hundredweigV of Thomas’ phosphate were used with the 
fie IS and tv\o waterings ^\ere given. The s<*as()n aftt‘r fx^as have Ixvn 
grown,, tomatoes arc put in as a rotation croj). Tomatoes \ield about 400 
cases of 40 lbs. each per acre. An average jirice of about U\o shillings 
per case is obtained- -a return of p<T acre. Several varieties of 

peaches are grown, producing a continuous supply of rijx' fruit throughout 
the season. 

Tn the 7-acre block, there i.s quite a variety of apricots, peaches, 
jdums, citrus, and vines. These last form the principal crop—some three 
acresand are v\ holly talile varieties. 1'he citrus trees are not a success, 
and are to be taken out and replaced liy pear trees. The apricots have 
not l>f>rne well, owing to late frosts, for two years; hut in decent seasons 
\ eld aliouf T50 hundredweight to the acre, bringing in about ;^40. From 
ihe vines about 120 cases to the acre are obtained, and sold for three 
shillings a case. The vines are planted in rows 12 feet apart, the distance 
apart in the row 1 x}ing 9 feet. They are ploughed in autumn, and again 
in the wdnter, while during summer some five s<'anfyings are given. 
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Manuring is done by j^eas as already described, bv ploughing tares for 
the vines, but j)rincii)ally by stable manure obtained in Bendigo at seven- 
pence and upwards per load. Any soil or rubb’sh Obtainable in the 
neighbourhood is carted in and put to use. 

Waterings are given twice a year to the pears, and three times to the 
vines. In all alxiut one mi 11 on gallons per annum are used at a cost 
of a little over ^^4. As 9 acres are irrigated, the cost comes out well 
below 10s. per acre. The Solomon’s Gully race runs, just above the 
block, and a small dam of 60,000 gallons’ capacitv is conn€*cted with it. 
From the dam a small pipe sy.stem affords water to a small plot of pump¬ 
kins and other vegetables. Races carry the water to the trees. The 
whole depth put on apix^ars to l)e under 6 inches, and, as the water sup- 
pl'ed is accurately gauged, it may l)e ac^ef)tefl as the actual voiume re- 
<iuired by the trtH\s for healthy growth. At the Flora Hill farm, the 
•water ustid was equivalent^ to a depth of 7 indies. Very little of the 
produce is sent to Melbourne, the local markets absorbing practically the 
whole. 

Not far from here is Afr. Keck’s orchard and nursery, covering, in all, 
some 40 acres. Mr. Keck has lieen very successful, and his orchard is 
one of the U'auty spots of the locality. He also works his land hard, 
growing fodder crojis, tomatoes, or cabbages lietween h!s trees. 'Re gives 
three to six waterings per annum. After ploughing, a watering means a 
consumption of about 60,000 gfdlons per acre; but after scarifying 24,000 
gallons only are rcciuiied. No artificial fertilizers are put in, stable 
manure, car:efl from Bendigo at a total cx>st c>f 2s. 9d. to 3s. per ton, 
iKung used. Mr. Keck is of o{)iriion that a good living can Ik? made off 
10 acres of the surrounding country, provided water is ‘available, and that 
sufficient ca[)ital, say, ^500, is at the .settler’s command. This might be 
much reduced !)\ jinlicioiis growth of profitable crops, in the first few 
years, while waiting for the trees to get into full bearing. It must be 
Ixirne in mind, however, that the orchardist. to 1*0 a success, cannot go in, 
tb any extent, for other pursuits. Trees, in their growth renuire constant 
jX'isonal attention and the continued presence of the grower is a s/ne qua 
non. 


TN THE ^fVRTI.EFORD DISTRICT. 

]. Mathicson^ District Inspector of Stock, 

The part of the valley of the 0 ^ens Ri\er alxne M\rtlef()rd is usually 
considereil more ;Kla[)ted for m ning than for agricultural purposes, and 
during the last few ^eaTs some of the best parts of the flats on the 
frontage have been converted by dredging into immense gravel beds, and 
rendered absolutely useless for either grazing or cultivation. That .some 
of this lane! is very valuable may Ik^ proved by a visit to the farm now 
occupied by Messrs. F, ISIulle^ and Sons. It is near Ovens Vale, and 
consists of 270 acres, most I\' rich liver flats. From what was, a few 
years ago, practcally virgin countrv, verv satisfacnory results have been 
obtained by intense culture, and rotat’on of crops. 

The land under cultivation (not including the garden), comprises 6 ^ acres 
of oats (<'ut for hay), 50 acres of potatoes, 20 acres of maize, 8 acres of peas, 
and about 3 acres of rwimpkins. The maize looks verv promising, and a good 
crop is expected. The f)eas yielded 35 bushels, and 20 acres of potatoes 
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(early crop), 4I tons to the acre, while from the late crop of 30 acres, it 
expected to hag fully 6 tons per acre. This season some of the early 



' CANADIAN WONDER BEAN PLANTATION. 


value, -£1.050- The potato seed (“ Vermont ” and “ Up to Date ”) are 

Se." ^ ^ « Se 

Heri'SerrJ‘!l a visit 

Here there are si arres of onions, 3 of cabbage, and: i of tomatoes besides 

a great qumitity of melons, French beans. Carrots, &c.,Tl “ll 

and in excellent condition. Consignments are being sent away almo? 
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every day, mostly to towns in the north-east, such as Bright, Wangaratta, 
Rutherglen, &c. 

The estimated yield from 2J acres of onions is al)out 19 tons, and from 
I acre tomatoes 20 tons, Ixjsides a splendid crop of cabbage, beans, &c. 
As soon as one crop is used up, it is replaced by another, so that the gross 
annual income from this valuable piece of land will be very considerable. 

The garden is situated in a very pretty bend of the Ovens, that a short 
time ago was covered with dense scrub, the cost of clearing being about 
;^8 per acre. This, however, is labour well rewarded. 



UNION HELD. 


Besides the potato planter and the usual supply of ordinary farm 
macliinery, a four-horse portable engine is used to work a 5-inch centrifugal 
pump for irrigation purposes. The plant is transferred from place to 
place as required. The stock on tfie properly includes 10 horses, 6 cows, 
40 pigs, and at the present lime alK>ut 2 j;;o sheep. The olaee is altogether 
a striking tllustration of what may l>e done on a good farm well workeil. 


MILK AND DAIRY SUPERVISION ACT 1905. 

The following statement with regard to the Milk and Dairy Super¬ 
vision Act is publisheil for general information:— 

1. The Act comes into force on ist July so far as the Metropolitan, 
Ballarat, Bendigo and Geelong milk areas are concerned. Ever) farm, 
wherever situatwl, which supplies milk for direct human consumption to 
any part of these areas is included in the corresponding milk area, and 
comes under the Act. 

2. The Act may be extended to an\ municipal district outside a milk 
area by the Governor in Council, either at the request of the Municipal 
Council or without such request. In the former case onlv the Act is ad¬ 
ministered by tlie Council, and several Councils may join together and 
appoint one supervisor. 

3. The Act^ will be brought into force as early as possible in those 
municipal districts w^hich have requested to be allowed to administer the 
Act. 
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4. In the case of municipalities w'ho do not wish to undertake the ad¬ 
ministration of the Act themselves, it is the intention of the Department 
gradually to extend the operation of the Act as fully qualified supervisors 
are available. In the meantime such municipalities may continue their sys¬ 
tem of dairy inspection under the provisions of the Health Act. [In all 
cases %n which it ts proposed to extend the operation of the Act to the whole 
or part of a municipality^ three (3) months notice of such intention will he 
given to the hfunicipal Council.^ 

5. The annua] licence fees to be fixed bv regulation of the Governor 
in C'ouncil will lx* as lollow:- 

For every dairy farm ... ... 60'. per cow. 

For a blitter factor) ... ... J^2 o o 

I'or each f-reamer) ... ... ... o 5 o 

For a dairy (that i.s, the premises of 
a milk vendor where milk is kept 
for sale)— 

{d) Where the milk is sold only 

over the counter .. 050 

(Jb) Where one to four milk carts 

arc employed ... ... 1 00 

(^) Where more than four milk 

carts arc empIo)e(l ... 2 o o 

(Where a farmer retails the milk direct from his farm no extra fte will be 
charged be\ond that which he pa vs for his farm. Where a farmer owns 
also a de])ol in the toun this will rejulre to be licensed as a sejiarate 
dairy). 

Supervisors. 

6. All supervisors, whether appointed bv the Department or by a 

Municipal Council, are le ]uired to pass a written and practical examina¬ 
tion, Supervisors are aiJjioinlecJ for one year only, on the conditions set 
out below. In case tlie Departuwmt renews the eng.igcMnent of a supervisor 
for another year, an incremcnl of ^\ijI be allowed, conditional on the 
supervisor having shown progressive efticienc) during the previous year’s 
work. At least fifteen sujicrvisors will bo required' to undertake the work 
of those municipal districts in which the .Act comes into operation on the 
I St July. Departmental .supervisors i^e paid an allowance for hor.se 

or hicNcle, and travelling allowances when engaged in the country. 

7. The following section is (juoted from the Milk and Dairy Supervi¬ 
sion Act'. —‘^ 7 'he supervisors shall not be subjec't to the Public Service 
Acts. Each supervisor shall be appaintt‘d under a specific contract with 
him for one year, but shall l)e eligible for rc-appointment from time to 
^ime, and he n»ay be at any lime removed bv the Governor in Council. 
Shall satisfy the authority that he has had sufficient bond fide practical ex¬ 
perience in dairy farming and its allied bran<*hes of agriculture and 
amongst animals. Shall selected after a written and practical examina¬ 
tion by examiner apj)omted by the Governor in Council. In such examina¬ 
tion special importance shall be attached to the practical part. In lieu of 
the written j)art of the examination, the Governor in Council may accept 
any prescribed public examination. Shall be paid a salary at the rate of 
nof less than ;^r5o per annum, and shall have a di.strict "assigned to him 
annually. 

It siiall he the dutv of each supennsor to become personally acquainted 
as far as possible with every owner of a dairy farm, dairy,* or factory. 
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and the conditions of every dairy farm, dairy, and factory in his district; 
to confer with or advise such owner on matters connected with his farm, 
animals, premises, utensils, milk, and dairy produce when requested to do 
so, or when instructed to do so by the authority ; to inspect and exaniine all 
premises, utensils, and appurtenances, and also all animals and their food 
and water supply, and also all dairy produce at such dairy farni, dairy, 
or factory, in such manner and by such means as may be prescribed; to 
make such other inspection, examination, inquiry, or investigation as may 
from time to time be directed by the authority ; and to report to the authority 
the results of inspections in such form as the authority ma\ require, or as 
may be prescribed.” 

Examination for Supervisors. 

I'he examination for dairy supervisors will include written, oral, and 
practical tests, and will require of candidates a knowledge of— 

Dairy Practice^ including {d) stt>ck management, the breeding, rearing, 
fee<ling, and management of dairy cattle; the composition and value of 
the most im])0'rtant foods or forxl stuffs; the factors winch influence the 
yield of milk, ih) Dairy farm management, including the preparation and 
cultivation of the land, and the subsequent handling and preservation of 
the croi)s, pastuie, water supply, (c) Milk and dairy })roduce. their char¬ 
acters, production, examination, preparation, and manufacture, methods 
of handling and transit; dairy utensils and appliances. 

Dairy Sanilaiioii. - (a) The arrangement and construclion of buildings 
and )ards; (h) disposal of drainage and manure; (r) methods of cleansing 
and {lisinft‘Clion. 

Ailments. ~ (a) A sound knowledge of the notifiable diseases 
under the Act including (a) sMuptoms nnrV diagnosis; (I?) methods of 
isolation ; and (f) (]uarantine and disease prevention. 

Candidates with a]>prov€*d veterinary nnalifications for appointment as 
supervisors in milk areas will rerjuire to show full and’ practical knowledge 
in detail of the anatomy, ])h\siolog\, and dietetics of farm animals. 

Evidence of abil’lN to verbally expound’ details and facts concerning 
the al)ove subjects, and to carr\ on insjiectorial duties in a tactful and edu¬ 
cational manner, will receive a special recognition in the examination. 

'The* written examination will be held on 4th May, ami the practical 
examination will be held early in the following Aveek. Entrance forms may 
Ixr obtairuxl on application to the .Seiavtary, I)epartm<*nt of Agriculture. 

No s])ecial texl-b(V>ks are ])rescrilAed, but candidate's may consult the 
following with ])r(>fi! : — 

BaWey —Principles of Agriculture, 

Wing— Milk and its Products. 

Year-Book of Agriculture for 1905. 

Seeing that the exammation on stock ailments will onlv cover notifiable 
diseases, there is no book which deals wdlh these alone in concise form. 
Standard modern wwks which may be ('onsulted for these diseases are Law, 
IV/. Medicine, Vol. TV., or Bollar, Diseases of Cattle, 

The following are set out as model questions and answers in order to 
give an indication of the .style and scope of knowledge required at the 
examination:— 

I. Mention ways in which cow^shed, floor, and surrounding ground sur¬ 
face may be kept free from offensive and stagnant animal fluids. 

Answer —Assuming that the floor is in good repair, and has an even and 
w^atertight surface, a gutter at the rear of the stalls graded with a fall of 
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1 inch in 10 or 20 feet will serve to carry off the animal fluids. These 
might be caught in a suitable catch-pit at the end of gutter outside the shed. 
This receptacle for drainage should be emptied on to the manure heap or 
on to cultivated ground' at a distance every second day, or at all events 
before it has begun to decompose or give off offensive odours. Another 
effective plan is.to spread a .shoveiful of dry earth in the gutter at the 
rear of each cow each time they are milked. The dry earth aljsorbs the 
urine, and may be removed along with the dung, so increasing the amount 
of rich manure compost. 

2. On what evidence, lx)th of information and' observation, would >ou 
suspect the existence of pleuro-pneumonia in a herd? 

Answer —Some such contagious disease as pleuro-pneunioiiia might be 
suspected* in the event of more than one or two cattle having died or suf¬ 
fered severely from an illness of from one to three weeks’ duration, espe¬ 
cially so if tne deaths ixjcurred amongst cattle that had been recently intro¬ 
duced from an unknown source. The suspicion would be strengthened if 
on inspection and examination of an affected animal it was found to have 
a combination of some of the following svmj)toms:—Standing away from 
the rest of the herd with staring coat, back an'hed, head extended, and 
breathing heavily; groaning or subdued grunting at intervals; a cough on 
being bustled about; rise of temperature to 104 deg. F. or 105 deg. F. ; 
pain exhibited on pressure with the thumb between the ribs. 

3. What W’ould you advise a farmer at Preston to do in order to secure 
a good crop of maize for green fodder next summer (no irrigation being 
available) ? 

Answer. —(i.) To secure a g(xjd crop ot maize it is necessary to provide 
a good seed bed, and to conserve the soil moisture. Plough the land, and 
if possible, subsoil it early in the coming winter. 

(ii.) Disc harrow it, or use other implement to reduce it to a fine condi¬ 
tion whenever it is dry enough to Carrv the horses. 

(iii.) Ke-plough about the micrdle of October. 

(iv.) Harrow and' plant in drills 3 fee! aj)art, "using i cwt. of super¬ 
phosphate to the acre, say about the end of October. If no» drill is avail¬ 
able, oi>en a shallow furrow, and dribble in the seed and manure by hand. 
Half a bushel of seed to the acre is enough. Then harrow and roll. 

(V.) Harrow again as soon as the plants are well up, or l)egin to use 
the culti\atnr fietween the rows. Continue to do so as soon asi the surface 
is dry after every .shower of rain, or every three weeks if no rain falls. 
Cultivate about 2 inches deep. 

N.H.- 'Phe success of the maize crop will largely depend on the amount 
of farm-yard manure that is available. 

4. Give the reasons why you object to little bits of cow-dung falling in 
the pail while milking. 

Anszver .—Every kind of dirt of animal origin contains immense num¬ 
bers of living particles, which are able to live in the milk, and also to 
multiply very rapidly in it. As they multiply they set up the changes knowrn 
as fermentation and putrefaction. After a time the milk goes sour and 
becornes curdled. These changes are objectionable, both in milk intended 
for direct Consumption and in milk which goes through the separator. In 
the former Vase its value as an article of food is lessened, and' it is very 
liable to caW digestive trouble, especially in children. In the case of 
milk used f\r butter or cheese, the cream will most likely not ripen 
properly, andVthe butter or cheese will have a bad flavour, and will not 
keep well, ^®^eove^, dirtv milk or cream quickly destroys the value of 
clean milk or c\am when they are mixed together." 
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COLAO FLAX-GROWISG COMPETITION. 

/. Robilliard, 

The Agricultural Scxnety, Colac, this season offered three prizes for the 
best crops of flax grown in the district. There were ten entries, nine of 
which fulfilled the necessar\ conditions. The judging was done by points, 


as follow : — 

Points. 

{a) Length of staple ... ... ... ... 30 

{b) Seed yield ... ... ... ... ••• 15 

(c) Evenness of crop ... ... ... ... 15 

(d) Preparation of seed bed ... ... ... 20 

(e) CleanHness, freedom from foreign matter ... 20 


Total ... ... ... ... ... TOO 


The following are t)ie points awarded: — 


— 

1 A. : 

li. 


i>. 

E. 

Total 

K. Hepprll 

; 1 

• i 21 : 

u 

12 j 

1.") ‘ 

13 

72 

3. liigiis 

* 22 i 

10 ' 

12 1 

15 

11 

70 

Dr. J. Wynne ... 

IS ' 

11 


13 

14 

69 

W. K. Kdgar ... 

. 1 19 

10 

1(1 

13 

10 

62 

— Fish 

' 15 ■ 

8 

11 ‘ 

13 

14 

61 

— Wylie . 

16 

U) 

9 1 

12 

11 

58 

•Ino. \Vood 

: IT 

9 

8 . 

11 ' 

12 

57 

Messrs. Penis and Wettenliull 

15 

s 

10 ’ 

12 

11 

’ 56 

— Parker ... . . 

: 1-* ' 

6 

^ ! 

11 

U 

i 

- . . _ . . 

— 




_ 

_ 


'I'he crops are, on the whole, rather short, owing to having l>een put 
in late in the sea.son, but this mistake can lie avoidec.1 in future Though 
short, the growth miisi be considered very satisfactory, when it is remem- 
bertKi the sowing was done lietween the middle of }uly and the end of 
August. The crops, t(X>, generally are of uniform growth, and fairly well 
headed, though 1 am afraid the seed wdll in some instances be rather 
pinched on account of having Ix^en cut a little on the green side. Owdng 
to the want of length, the yield of fibre wdll not he large, though the results 
obtained should be sufficiently encouraging to warrant larger areas being 
put in this coming season. 

The Agricultural Department is having a complete set of flax-treating 
machinery made, with a view to giving demonstrations in flax dressing, and 
also for assisting growers who may not have a .sufficiently large quantity 
of straw to warranty them in purchasing a plant. T would, therefore, 
suggest that application be made, in the usual manner, for the use of the 
thresher, or boll crusher, as the threshing should be done at an early 
date. It has been suggested that the machine be set in a central position 
for the purpose of treating the small lots in the neighbourhood. 

Each grower would* do well to ret the whole of his straw, even though 
it mav be on the short side, as it will give him an insight into the work 
that will be of value to him should he decide on cultivating flax more exten¬ 
sively next season. 

The Agricultural Society is to be commended for the steps taken in 
endeavouring to introduce flax-growing to the district, for the industry 
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should prove a very remunerative one. Tlu^ugh the crops; recently grown 
are not all that can lx? desired. \et the exi)eriment has proved,, beyond a 
doubt, <he suitability of the district f«>r the production of flax for both 
seed and fibre purposes. I am pleased to note that several of the growers 
intend giving it another trial, and, profiting by past experience, will no 
doubt be more succsessfiil in future. To these and others who may desire 
to enter into its cultivation, I would like to point out: — 

I St. The necessity of thoroughly pulverizing the soil to the full depth of 
ploughing, and working it up to a verv fine tilth, as the crop will well 
repay a little extra work in this direction. 

2nd. The necessity for early .sowing. The time will, of course, d'ffer 
with the various districts, and conditions, but May or earlv J me would 
probably be the most suitable in the Colac district. The obiect aimed at 
is to raise a fairly strong well-rooted plair before the cold weather sets in, 
to enable it to successfnilv t’de over tlie winter. 

3rd. The advantage of having clean ground. All weeds are more or 
less obiect ion able, but those .such as thistles, wild mustard, fk^^k, i^c., aie 
especially so, and if found in the cro]). should Iv removed, for ihev not 
only take up ground that should be occii]>ied by flax, but are troublesome in 
each of the siibsenuent operations. 

4th. Flax should be cut as low ns possible, for the fibre commences 
from just alw/e the surface of the .soil, so that eac’h inch of stubble lef * 
lessens the vpid. 

5th It ifli advisable, when harve.sting the croT>, to maRe small sheaves, 
as they are more qiik'kly and satisfactorily threshed. As this operation is 
accomplished without cutting the bands, it is somewhat diflicull to eriish 
the bolls in the middle of large sheaves. 


(4ARDE?S^ NOTES. , 

/. Cronin. Inspector Vegetation Diseases Acts. 

The Phlox. 

Phlox is a genus of hardy herbaceous aud perennial s})ecies, with the 
excej)tion of one annual kind {Phlox Drnnnnondii). The native linbilat 
of the \vhole genus is North America. The varieties grown in gardens 
are mainlv herbaceous. They have been j>ro(Jucefl by cross-feitilizing 
certain of the .species, and are wwth\ of more general cultivation and 
attention. They are a class of plants that are ornamental in any garden 
wlien well grow^n, and have been greatly im])roved during the past few 
years bv ml lure and .selection. The \arieties once growm w’cre mostly 
obtained from Phlox dccussata, and althruigh t)eautifiil, wt^re limited in 
range of colour, and rather tall in habit of growth. These varieties and 
the parent tNpe. were inler-crossed with Phlox Siuifruiicosa, from which also 
garden kinds w^re raised, the result l>eing the jwodnetion of a class 
dw^arfi.sh in habit, larger in the individual blooms and trusses, and much 
more varied in ('olour. Another advantage i.*. the lengthened ])eriGd of 
flowering. Some of the newer varieties l^lcK^m much earlier than th"* older 
kinds, w'hile others do not flower till later Tt is possible to have phloxes 
in flower under favorable conditions for several months. Of the peren¬ 
nial evergreen kinds, few have been cultivated here. They are mo.stly 
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dwarf, creeping plants, useful for rockeries, for which use one species— P. 
suhulaia var. Nelsonii —is grown in the Melt)Ourne Botanic Gardens. The 
aiiniial species —Phlox Drummondii —is a native of Texas, the colour of 
the original being purple. English and European florists have produced 
from this annual a great number of varieties or forms. It has become one 
of the most popular phuits grown, owing to its easy culture, hardiness, and 
range of colour, which embraces almost all shades except blue and Ijright 
yellow. One of the best strains is known as grandiflora; others, such as 
cuspidata (star flow^ered), and limbriata ^fringed), are pretty. 



Alls fair garden soil, deepl) woiked and an)deratel\ manured, will 
produce g(K>d plants that will bloom well. A C(X >1 friable loam is l)est 
As the i)lants flower during the hottest and driest part, of the year, a 
position shelter(»d from north wdnds should be chosen in the l)ordeTS. A 
fair amount of whaler is necessary, and the plants will benefit b\ l)eing 
mulched early. Most oF the later types are from to 2% feet in 
h<dghl, a fact Avhich should Ije remembered when selecting positions for 
them. The plants should' be allowed plenty of room, and not be dis- 
tnrl)ed for several years, except for propagation purposes. The usual 
method of incr aoi* is b) division of the crowns in autumn and spring. 
IMants ma\ 1 e struck from cuttings of the \oung growths placed in pots 
of sandy soil in a cold frame. Thev may also be propaga’ed from root 
cuttings. Seeds of the herbaceous kinds should lye sown as soon as th(* 
are ripe. 'I’he plants wdll not ap|)ear until sprincr under cold treatment, 
but will flower during their first season. Phlox Drummondii is only pro¬ 
duced from seeds, which should be sowm at various times in spriru^ ■ the 
earlie.st in August, and un*^il the end of Octolier. The seedlings should 
be transplanted when about 2 inches high. A few of the best her¬ 
baceous varietes are:—“Etna,’’ “Coquillicot,” and “Flambeau.” red; 
''La Neige,” "Jeanne D’Arc,” and “ Mdme. P. Canjentier.” white: 
" ^^adame Domage ” (an old variety), "Faus\” and "Henri Martin,” 
white, with coloured eve: and “Carillon,” “Fluton,” “Wm. Ramsey,” 
"Gideon,” and “Iris,” rose and purple shades. 
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Flower Garden. 

The present is a suitable time for planting hardy evergreen trees and 
shrubs that have ix^en grown in pots. After rain, and wliile the ground 
is warm, the roots become active quickly, and before the soil becomes cold, 
make fair headway. The advantage gained is that the roots have a 
deeper and wider hold, and obtain nourishment over a greater area, enabling 
the j)lants to start into vigorous growth early in spring. The same 
advantage is gained by dividing and replanting crowns of herbaceous plants 
(that fiovver in spring and summer) cll this |)eriod. Ornamental grasses 
should also be divided and planted now. A few clumps are very effective 
in mixed groups and holders, relieving the heaviness and flatness that is a 
common characteristic. In large borders pampas grass, bamboos, and 
eulalias produce the desired effect. 

Chrysanthemums grown for large l>l{X>ms are at their best from mid- 
April rill mid-May. Liquid manure may be applied with advantage until 
the flowers are half-developed. After that time, no benefit is derived 
from such applications^, hut on the contrary, damping of the petals will 
l)e induced. 

One of the most interesting phases of gardening is the raising of new 
varieties of flowers from seed- There is very little variation in most 
annuals, a number of which are speci(.‘s, though seed should be saved, if 
possible, from any specially good type that may occur; hut in what are 
stvled florists* flowers, such as chrysanthemums, dahlias, carnations, roses, 
&c., tliat have been largely inter-crossed, any one carefully saving seed from 
the best varieties may produce something superior to existing kinds. 
Dahlias from now' on will produce flowers of less size and substance, many 
of which will show the centre, or disc, containing the pistils and stamens. 
To procure seed likely to produce good varieties, only one class should be 
allowed to bi(X>m fm* a time. If the aim is to raise caclus dahlias, all 
the flowers should be cut that are open or opening. Then allows only 
those to flow^er that are of the fine.st tyj)es. It will be advisable to collect 
pollen during dry warm weather and fertilize the flowers, although dahlias 
are composites, and difflcult to control. Good varieties may be raised 
from seed saved from flowers without hand fertilization, if good kinds only 
are blooming in the neightourhood at the time. After the flowers selected 
are over, they should be narked, and the wdiole of the plants may be 
aJknved to bloom as thev will. The set'd will rii>e in June, and should 
be cleaned and put away in a cool dry place till spring. Time, and 
manner of sowdng, will be referred to in season. 

Kitchen Garden. 

Perennial herbs may be increased by dividing the old plants now; 
herbaceous vegetables, as rhubarl:), globe artichokes, &c., require the same 
method of increase unless raised from seed. Rhubarb thrives best in a 
rich sandy soil, and existing varieties can only he perpetuated by division. 
Occasionally good seedlings are notetl, but the proportion is small. 
“Topp*s Winter** improved, ‘ “ Early Albert,** and ** Myarts* Victoria,** 
""Nare popular varieties of rhubarb. Asparagus, growths should be cut to the 
gi>>und when ripe, and the beds cleaned and top-dressed with short manure. 

'Gelery, cabbage, and caulifloww jilants should be set out. Seed of 
broad^ans, and early varieties of peas may be sown. The latter should 
be trained on a rouglv temporary brush trellis. Sowdng should be made 
according to requirements of onion, parsley, cabbage, lettuce, radish, and 
other seed. 
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AGRICULTURAL HIGH SCHOOLS. 

(Reprini'ed from the Year-Book of Agriculture,”) 
r. Cherry, MJ\, J/.S. 

The response to the offer of the Department to establish Agricultural 
Classes, the interest which is everywhere lieing taken in the results of ex¬ 
perimental work, and the advance which has taken place in educational 
methods generally, make it desirable to review the position with regard 
to the e(liication of the fanner. The introduction of nature study and 
experimental science into the State schools has laid the foundation, while 
the establishing of a degree in Agriculture at the University has completed 
the su[)erstructiire. The present seems a fitting opportunity for considering 
what can l)e done to bring the advantages of a more thorough training 
witivin the reach of every one who obtains his living from the land. 

What other Countries are doing. 

While the final grades of agricultural education have been long pro¬ 
vided for in Kurope and America by colleges and chairs at the Universities, 
it is only of rmmt )ears, that interest has really been awakened to the 
requirements of lx>}S and girhs after they leave the primary schools, ft 
has been recognised that science lends a helping hand to agriculture 
through the medium of improved methods, and of recent discoveries, but 
educationalists haw just awakened to the possjbility of the great advan¬ 
tage to the majority of the children of farmers if tlieir education can be 
carried on for one or two years after leaving the primary school. Every¬ 
where there are complaints that population flocks into the city. The 
question is: Can anything be done to prevent this by mouiding the 
character of the lx)ys and girls so that the\ become enthusiasts, for country 
life and for country pursuits? Among the earliest attempts to solve this 
problem are the “Farmers’ Schools” of France, established in 1824. 
Under this sysfem the boys were j)ractically apprenticed to some of the 
leading farmers in an agricultural district, and learned the practical work 
of the farm in the .same way as they would have done at any other trade. 
Little attempt was made to further their general education. On the other 
hand, reading le.ssans in agriculture \\ere early introduced into the National 
schools of Ireland. In the case of France we have an example of prac¬ 
tice without theor\, and in the case of Ireland of theory without practice, 
and both have failed. Briefly, we may say that in recent rears, it is 
exerywhere recognised that theory and practice must go hand in hand— 
“ that in each of the sciences bearing upon agriculture there are a few great 
principles which may without dSfficulity be mastered by a boy, and their 
application to agriculture may at the same time be fairly shown and 
verified by practical demonstration and by actual eiiperiment. It is absurd 
to try to make the farmer a chemist, or !x)(tanist, or physiologist; hut tne 
laws of nature in soil, and plant? and animal are to be his friends or 
enemies, throughout life, and it is essential, if he wishes them to be friends 
and servants, that he should understand their ways.’^ In Denmark, we 
find that the practice most generally adopted is for the youths of both 
sexes, who have completed the primary course, to attend secondary schools 
for about six months every year. In these, $,cienoe is taught to all pupils, 
but it is distinctly subordinate to the literary side of their education. 
Practice is obtained by working on their fathers^ farms or on those of some 
of the neighbours for the other six months of the vear. Indeed, the 
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sons of well-to-do farmers, who wish to become expert agriculturalists, hire 
themselves out to the l:)est farmer in the neighlx)urh<x>d, and do all the 
work in the same way as an ordinary lalx>urer. Some such combination of 
practice and theory is thus obtained in most Scandinavian countries. 
Reliance is placed upon furthering the general education of the farmer b} 
developing what is called a " cultivated common sense.” The progress of 
the northern races depends upon the combination of this side of their 
character with sound agricultural practice. 

With the development of manual training and other practical work in 
the primary schools of Ixxlh England and America, the opinion is steadily 
gaining ground that the true solution of the problem of education for the 
farmers' sons is to be found in a combination of literary worl, scientific 
study, and practical farming. Under the title of A Plea for a Great 
Agricultural School,’^ the following seem to f>e the conclusions of Mr. 
James Mortimer, head master of the Grammar Sch(X)l and County School 
of Agriculture, Ashburton. De^an. (1902):— 

“ 1 should not, how^ever, advocate the alx>ve course of study unless 
it could be combined with actual manual labour. \o stud) of an 
operatic)!! can be of much use, unless one takes part in it oneself. 
The farmer, whose training we are describing, must he moie 01 less 
• a worker, and his srlujol life ought to afford him op|xjrtnnilitiS for 
the training of thos.e muscles and the acquiring of that manual ^kiiI 
which he will have to use afterwards. This manual work sliould be 
of a very varied kind. In the carpenter’s shop and smith's sh.op, 
under careful teachers, he might learn the use of the variojis tools 
in wexid and iron work, and some knowledge of welding and solder^ 
ing, which would undoubtedly be of service in his after life. Each 
Ik>v, according to liis age and strength, could have suitable work 
oppc;rlioned him in the byre or .the dairv, and in line w'eathe.* in the 
garden or the field. Strong lads of fifteen or sixteen can be taught 
ploughing and harrowing, hedging and ditching^ the management of 
machinery under supervision, some of the ojierations of the harvest- 
field, and many little tasks necessitated In the keeqjing qf slock could 
lie done by Ixiys. In a school with a high tone, the most menial 
work could l>e made honorable; and tliat end c’oiild be attained which 
of all others is at the prest^nt time most to l>e tlesircd for our English 
\outh, the raising of manual lafiour to its true position as one of the 
essentiall) noble forms* of human ai^tivity.” (Page 643.) 

“The main branches of the farmer’s education then s.hould be— 

1. N.itural science as bearing upon agriculture. 

2. Mathematic.s and relations of nieasurements, and valuations of 

business methods. 

^ 3. Manual work such as wdll enable him to acquire strength and 

skill in all the operations re(]uired on the farm; and 
4. Elevation of his higher nature, to cultivate in him a taste for 
what is great and good and beautiful in art,, history, and in 
literature.” 

Take another example from America, h. D. Harvey, State.Super¬ 
intendent. Wisconsin, writes with regard to agriculture and domestic 
eoonom> in rural industries, as follows (1900):— 

“ A new class of schools needed in rural communities, to be known 
as county schools for instruction in agriculture and domestic 
economy. 
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“ Extend the idea upon which the county training schools for 
teachers were organized so as to provide for the establishment of 
county schools for instruction in agriculture and domestic science. 
Give to any county establishing such a srhcjol State-aid to the amount 
of at least one-half the sum actually exf)ended for purposes of instruc¬ 
tion in such school. Admit to these schools boys and girls who have 
at least completed the course of instruction in the elementary schools, 
and who have reached the age of siixteen. Provide for courses such as 
I have already considered in discussing the body of knowledge which 
should be taught, including manual training, and make the course 
two >ears in length. Add to the courses already indicated s.uch 
instruction in language, literature, history, and mathematics as may 
be carried on in connexion with the other work. Such a school should 
have in connexion with it a small tract of land to be used for illus¬ 
trative and experimental purposes; not the line of experiments which 
the agricultural experiment station undertakes, hut a more simple line 
which cojild be carried on under the direction of the teachers, and 
which would lx* of value for observation and training purposes. Such 
a school could give,, in addition to the other work, a great body of the 
work now gi\en in the short courses in agriculture offered in our 
acricultural colleges, and it could carry on work in some lines con- 
siderahlv in advance of what is now undertaken in those short 
courses.’’ 

Can any Knowledge of Agriculture and Kindred 
Subjects be properly taugbt to Children of from 
fourteen to seventeen years of ageP 

As has already been indicated, this question is almost universally 
answered, in other countries, in the affirmative, but two methods, sharply 
distinguished from each other, are used to attain the object in view. We 
have the first method rei'ently adopted in Canada and long in vogue in 
the National schools of Ireland, in which a text-book on agriculture is. 
placed in the hands of school children, and the lessons committed to 
memory, with illu.stratiuns drawn in some cases from the school garden, to 
lend a practical interest to these studies. At the other extreme, we have 
the farm s,chools of France run upon purely “ pra(i;ical ” lines. Here the 
children were placed in charge of some of the largest and lie.st farmers in 
the district, the chief attention being devoted' to the pupils liecoming 
acquainted with all the practical details of the different operations of 
agriculture, while the corres{x>nding lxx)k work was comparatively 
neglected. The fact that these schools have, within the last ten years, 
been completely abandoned in France indicates that, at all events^ they do 
not fulfil the objects, for which they were established. Between- these two 
extremes, we find every variety of expedient. In all cases it must be 
admitted that there is a great deal which children should lu? taught after 
they have left the primary schools which ought to fit them for more 
completely fulfilling the duties of their future sphere of life. The most 
rea.sonable position to take, in our opinion, is the stand-point adopted in 
Denmark, Belgium, Hungary, and some of the leading agricultural States 
in America adapting their system to the special circumstances of rural life 
in Victoria. It must be remembered that Victoria differs from almost all 
other countries in the fact that there are no class d'istinctions, the vast 
majority of the farmers are fairly prosperous and hold large areas of 
land, nearly all avail themselves of our far-reaching system of State 
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education, and the conditions of labour are such that each farmer has, to a 
very large extent, to trust to his own exertions. The system, therefore, 
which answers admirably among the peasant proprietors, of Denmark or 
France cannot be transplanted without alteration to our State. If Den¬ 
mark and France depend upon their educational systems to keep 
them in the van of agricultural progress, it needs scarcely to 
he argued that our farmer requires to be more highly educated still. 
To compete with foreign countries we retjuire to be able to make full use 
of all the powers of nature, to utilize our live stock to .the best advan¬ 
tage, and make machinery do as much as possible. In other words, we 
require to.be prepared and equipped to take full advantage of every 
advance which has been made in .the theory and practice of agriculture 
and to adapt our methods promptly to the ever-varying circumstances 
which competition is bringing about. As an example may be noted the 
changed outlook with regard to the cultivation of wheat in all parts of 
Victoria—the old single-furrow plough has been replaced by implements 
requiring six or eight horses to draw them; 3s. worth of manure to the 
acre has res.tored the fertility of the worn-out lands j the well-worked 
fallow has rendered available much of the locked up fertility of the soil ; 
and all the operations of cultivation and harvesting are carried on by 
expensive and complicated machines. Scientific methods of storing the 
grain during last harvest would, in many cases, have been equivalent to 
an additional 3d. per bushel for the crop. Knowledge, resourcefulness, 
and bus.iness capacity are manifestly of value in every stage of the wheat 
industry. Precisely similar facts might be quoted to illustra.te the im¬ 
portance of knowledge in connexion with all our staple products. Whoie 
the activity of the farmer is centred round the animal rather than round 
the plant, knowledge and resourcefulness become more important still. 
We take it as beyond question that a farmer’s mind requires to be educated 
in the Avidest s.ense of the word, as well as stored with the bare facts of 
agricultural practice gained from experience alone. ,To apply his know¬ 
ledge and experience he requires not only to know what to do, but also 
to know why he does it. Circumstances and conditions vary so much from 
year to year that rule-of-thumb methods very soon become obsolele. 
Therefore, in order to make a success of faiming at the present day, it is 
advisable that the laws, of nat'|re as thev are found in connexion with the 
soil, the plant, and the animal, should form subjects of study. A farmer 
should grow up familiar with the great practical principles Avhich result 
from an understanding of these laws. Minute details may be left to the 
higher colleges and iiniversifv education, but the chief facts should form 
part of the s^tock in trade of every one engaged in agriculture. In such 
subjects as the soil, rainfall and water supply, cultivated plants, 
animal life, the economics of agriculture, manual training, domes¬ 
tic economy and hygiene, there is a wide range of study bear¬ 
ing directly upon the success of tlie student in after-life; each 
and all of them come up lief ore the farmer in his every-day duties; they 
are the things which he reads about in the newspapers and journals, which 
take him to the markets and shows, which bring him to town on business, 
and which, unconsciously perhaps, absorb practically the whole of his 
menftal energy. There is no question at all of their scope and importance. 
In comparison with them, the amount of knowledge rec^uired by the 
artisan, the' manufacturer, or the man of business seems comparatively 
insignificant. Each of these subjects, comprises a wide range of details; 
and to attain a high standard of excellence in any of them requires 
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specialization. We seldom find a first tcI ass dairyman who professes to 
know much about sheep, and vice versa. If a man is to acquire a sound 

knowledge of the riidiments. of them all, it is certain that his education 

must be carried on systematically and practical!). To leave him at the 
stage where he is left by the present State school syllabus is emphatically 
not sufficient. His needs should he provided for by a system of continua¬ 
tion schools, in which his studies are kept to those subjects bearing directly 
upon his life work. The attempt to secure the \oung farmer after he has 
left the State school for a numlKir of years, and bring him back to 
educational work, either at the short courses of study on agricultural 
subjects or at an agricultural college, dr)es not give satisfactory 
results. Tn the meantime, other claims and duties have occupied 
his time. From the age of fifteen to twrenty he has practically 

fallen out of the habit of serious study. As a general rule, he is not so 

well up in the ordinary State scho(>l curriculum as he was at the time of 
leaving; and the attempt to resume the habits of study is difficult enough, 
even w^ere the subjects the same as those he had been formerly accustomed 
t(»; and’ when entirely new subjects are attempted, when, so to speak, he 
hns lO learn the language of science from the l'>eginning, failure is almost 
certain to result, ft is attempting to climb up an educational precipice 
instead of ascending by an inclined plane. 

A striking instance of the benefit of using the discipline of education 
to improve the industrial conditions of society in the country is seen in 
the case of Denmark. The Danes rel> almost entirely on what they call 
the highly ck we loped common sense of the farmers. They claim that this 
is chiefly due to their system of rural high schools; and it is noteworthy 
that in these high schools there is less attempted on purely practical lines 
than in any otlier system of agricultural education of the same grade. It 
is tin's system of education which has raised the Danisji peasant from 
l)eing amongst the jxxjrest in Europe to his present position at the top 
of the tree. It is noteworth) to observe what crises in the history of 
Danisli agriculture have been successfully overcome simply by the intelli¬ 
gence of the farmers. Twenty-five years ago it was found that raising 
grain for export ceased to be profitable. They immediately changed 
their system of farming, established' their present s\stem of dairying, and 
bought cheap grain trom foreign countries to supply food [yoih for them¬ 
selves and for their live slock. Hardly had the dairying b<:x:ome fully 
established when swine lever broke out in a mos,t virulent form. The 
exjx)rt of live swine fell from 300.000 in i886 to 16,000 in i888, yet they 
successfully controlled the disease and built up their j)resent ham and 
bacon industry, wffiich now ranks second in importance to the export of 
butter. Again, in 1897, it w^^s discovered that nearly half of the dairy 
cattle in many districts in Denmark were affected with tuberculosis. The 
farmers set to. work at once intelligently to apply the regulations of the 
Danish Minister of Agriculture, with the result that at the present time 
the disease has been almost completely eradicated. There is probably no 
State in the world w'here the successful carrying out of all details, con¬ 
nected with farming interests is left so much to the educated common 
senseof the farmer. 

That a judicious combination of science teaching and literary work 
forms the ideal system for educatin^g the future farmer, in the wider sense 
of the word, is a proposition that is, not likely to be disputed. We have 
indicated already son;j? of the wajs in which this education may be made 
to equip him specially for the work of the farm. Assuming that the 
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foundation has been laid in nature-study and in elementary science at the 
State school, the science of the first year at an agricultural high school 
might comprise physics., chemistry, mathematics, English, the outlines of 
physiology and geology, drawing, and bookkeeping (domestic economy 
and domestic hygiene, if girls are included in- the scheme). 

'I’he second-year work, while continuing the English studies, might 
comprise lx)tany, zoology, meteorolog\, and agriculture. Under the latter 
would 1)0 included the soil, farm operations, fertilizers, plant production, 
and the live i^tock of the farm. 

Starting in this way from the great principles which underlie all natural 
science, and working up gradually to their special application to agricul¬ 
ture, verifying and illustrating each step by the work which the pupil 
himself does in the practical courses (which would form at least one-third 
of the total work of the course), we think that agricultural knowledge 
treated in this way may Ije made the basis for a fuller and more thorough 
ecjuipment for the future work of the farmer. 

Organization of an Agricultural High School. 

In a t'ountry centre where an attendance of 50 to 100 pupils could be 
guarantwd, the Agricultural High School should be worked in 
connexion with the local State school controlled by the ICdii- 
cation Department, but managed with the advice and co-operation 
of the De]>artment of Agriculture and a local committee. The staff would 
consist of teachers specially selected by the Education Department on 
account of their fitness, for work of this kind. The ordinary hours of 
attendance would be enforced, and the school, generally, conducted on 
the same lines as the Continuation School in Mcllx>ume, but with all the 
subjects tending in the direction of agriculture. As already indicated, 
these subjects would be almost exclusively scientific; and the education 
would be largely a training of the hand and eye aitd powers of observation 
through the medium of practical work. Laboratories, works.hops, and an 
area of land for experimental work w^ould, therefore, be necessary. Its 
aim >voiild be to impart a sound knowledge of the fundamental principles 
of the sciences which underlie agriculture, together with a knowledge of 
the methods by means of wAich these principles are carried into practical 
effect. 

In a school of this type the aim should be to continue the education 
of the boys and girls in subjects of direct advantage to them in future 
life. A small farm should be attached to each of the schools, and in this 
farm all the ordinary and special operations should be carried out by the 
students themselves. A sound training in farm methods may be given on 
a small arc.') nf land without difficulty. About two-thirds of the time 
should be devoted to school and laboratory work, and one-third of the 
time ito j)ractical work on the farm. The heaviest part of the cultivation 
could be carried out each year with a horse and plough, but after the 
rough work was thus done, the experimental and demonstration work in 
connexion with cultivation, drainage, manuring, conservation of moisture, 
&:c., could be carried out on a series of .small plots by a few of the 
students working together. Ample material for the practical work for 
the advanced classes could be found in special problems, such as selection 
of seeds, introduction of new varieties, the improving of existing varieties 
and many other points which involve close observation, extended over a 
large numl)er of individual specimens of plants. 
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Such work would develop the faculties, quicken the power of observa¬ 
tion, and engage the interests of all the students; while in a few years' 
time TO acres of land worked on this principle would constitute a most 
valuable experimental plot for the purposes of the Agricultural Depart¬ 
ment. At the present time, upwards of ;£3,ooo a year is spent in experi¬ 
mental work on about 70 plots scattered throughout the whole of Victoria. 
The weak point of the present system is due to the fact that it is impov 
sible to supervise each plot so as to keep continuous accurate observations 
going on, and so as to carry out each operation precisely at the right 
moment. A dozen school farms, would, we think, l>e much more satisfac¬ 
tory from both of these points of view, and furnish results of much greater 
value than our present exf^erimental plots. Arrangements might be made 
with the local Agricultural Societies, through representatives on the local 
committee, to do the ploughing and harrowing when required, and to advise 
the Director of Agriculture generally with regard to the special manage¬ 
ment of these plots. The interest of the whole of the s.urrounding agri¬ 
cultural community would thus be centred in the school. The interest 
which the children would have in the plots would keep the work under 
the notice of their parents, and we have no doubt that the influence of the 
experimental work of the Department of Agriculture would become more 
far-reaching by this means than by any other method. 

The equipment, therefore, for an. Agricultural High School would 
consist of it wo class-rooms, two or three work-rooms and a school farm 
of at least 20 acres. The buildings should, if possible, be erected in the 
same enclosure as the State school, or at all events close at hand; so that 
the two schools may be under the one head-master, and the staff of the 
one school be available for si>ecial work at the other. The farm should 
be within reasonable distance—say, not more than 2 miles away—while 
it would l>e an advantage to have the farm immediately adjoining the 
school buildings. We estimate the average cost of the buildings and 
equipment at .^1,500, The land for the farm, for the most part, could 
be secured from neighbouring public reserves, buf an additional £500 
would be required for getting the farm in order and equipping it with 
the necessary tools and appliances for the students. The fees collected 
from pupils will pay about two-thirds of the cost of tuition in the case of 
50 students. In the case of^ 100 students, the fees will pay nearly the 
whole cost of tuition. 

In districts, where Schools of Mines or Technical Colleges are already 
in existence, it is |x>ssible that some arrangement could be made whereby 
the work of such a college could be amalgamated with the work of the 
High School. This would necessitate tlK‘ Dej)artment of Education prac¬ 
tically taking over the Tvhole control of the college; but as tlie special cir¬ 
cumstances of the School of Mines, &c., vary in each centre, we would 
suggest that no general scheme be formulated for dealing with them, but 
that each be treated separately when occasion arises. In any case, only the 
small Technical Schools would be considered in this connexion. 

In order to secure the interest of the farmers in the neighbourhood, a 
Icxral committee should be formed to assist with its advice in the general 
curriculum of the school, and to take a specially active part in the work 
of'the school farm and the experimental plots connected therewith. In 
many cases ^ch a comrniittee could be elected by municipal councils, 
agricultural societies, and private subscrit)er.s to the funds of the High 
School. They would not have power to apjjoint or dismiss teachers directly ; 
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but by giving them an active part in selecting the teachers from a list sup¬ 
plied by ithe Department, and in co-operating vvith the Department of 
Agriculture in the cultivation and genera] management of the plots, there 
is little doubt that sufficient local interest would be maintained to secure 
the co-operation of an active committee. 

Eegulations. 

1. The Minister of Public Instruction may establish Continuation 
Schools, to be called Agricultural High Schools, undet the following condi 
tions: — 

{a) At least one-half of the cost of the necessary buildings and equip¬ 
ment shall Ix', contributed 1a local subscription. 

• {h) An area of ground of not less than 20 acres, situated in a ixwition 
convenient to the High Scliool, shall l»e prcwided, and vested in the 
Minister. 

{c) At least 50 students paying prescribed fees shall l)e guaranteed 
before a proposal to establish a High School is entertained. 

2. (a) Agricultural High Schools shall be under the control of the 
Minister, wlio will be assisted in the (}uestions affecting course of study 
and general ix)lic> by a cv)mmitteH?, consisting of the Minister of Agricul¬ 
ture, the Director of Education, and (he Director of Agriculture. 

{h) A kx'al council, (’'Onsisting of live members, to be appointed by the 
(.lovernor in Council, shall In; established for eat’h district High School. 
'Pheir duties will l)e to exercise a general oversight in matter.s affecting 
their school, to expend the maintenance allowance allotted to each school, 
U) ijxen'ise such supervision as the Minister may authorize over the farm 
operations, and to advise the Minister in all matters specially jjertain- 
ing to the school. 

3. The qualifications for enrolment of students shall he as fallow: — 

(a) Pupils must have obtained the Ortificate of Merit, or must have 

pas.sed the primary or some higher examination of the Melbourne Uni¬ 
versity ; or must have satisfied an inspector of schools that they are quali¬ 
fied to profit by the course of study in such school. 

(h) 'J'hey must furnish satisfactory evidence that the\ are of good 
moral character, and of goo<l general health. 

(c) They must l)e at least fourteen years of age at the date of enrol¬ 
ment. 

4. The Minister may grant in each year scholarships entitling holders 
thereof to free tuition for two or more vears in any approved courses of 
study prescribed in Agricultural High Schools. 

5. The Council of any Agricultural High School may nominate for 
free instruction, in any j>resrrjbed coursjes of study in that school students 
who possess the qualifications stated in section 3, provided that the number 
of students so nominated shall not in any year exceed 10 per cent, of the 
total number of students paying full fees"enrolled in that school. 

6. The course of stiuiy shall include such subjects as may be deter¬ 
mined uixm by the Minister, with the advice of the committee named in 
section 2<?. 

7. At least one-third of the time devoted to instruction shall be spent in 
the study (f)oth practical and theoretical) of the sciences bearing upon 
agriculture, and one-third of the time shall be devoted to manual and 
practical wcVk on the school farm or in the school workshop. 
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8. During their course in an Agricultural IJigh School, students will 
1^ required to attend lessons regularly and punctuall) in the subjects pre¬ 
scribed for their course, and may further l)e recjuired to devote suc’h time 
to practical outdoor work as the Principal mav direct. 

9. The fees to be i)aid by pupils shall be 8s. per annum, payable 
(juarterly in advance. 

JO. No pupil shall be enrolled after the expiration of the first quarter 
unless with the special sanction of the Director of Education. 

Ti. Any students may be excluded from attendance at the school on 
the ground of idleness or misconduct. 

12, Holders of scholarships under Rt gulation XXI. t(^) may ad¬ 
mitted as students at any Agricultural High School, and attendance at 
such school shall be held to comply with the conditions laid iOwm in such 
Regulation for attendance at a Continuation School or Secondary School. 

Candidates for admission to the teaching service of the Phliication 
Department may be admitted to an Agricultural High School under the 
conditions of Regulation X. for admission to a Continuation School, and all 
the provisions of such Regulation so far ns thev may be applical)le shall be 
held to ap]>ly to Agricultural High Schools as n gards such students. 


DrCKS FOR EXPORT. 

A, J/art, Poultry Lx peri, 

'Ihe excelJent results which have l>een obtained with the trial shipments 
of ducklings sent to Great Britain from Victoria must prove satisfactory 
to ail parlies interested in the export trade. It is certainly very, encouraging 
to breeders, and there appears every indication of a very valuable and 
extensive business being established in the ex]x>rt of ducklings and poultry 
to the London market, provided that the birds sent are suitable to the 
requirements of the trade. Tile pric’e realized tor one shijjmenl was 
6s. lod. iier pair, and in a rather unfavorable market. J'bis jKiint, 
coupled with the fact that trial shipments are looked uixin by the l.ondon 
dealers wdth a certain amount of suspicion, goes to prove that it is certain 
that higher prices will bc^ obtained ivhen a suitable market is experienced, 
and the shipments of ducklings become an established and regular suppl> 
on the I.ondon markets. There is an almost unlimited demand for both 
ducklings and chickens in Great Britain, and the enormous quantity of 
[Xiuitry consumed there every year should certainly lx.\ to a certain extent, 
supplied by this and our neighbouring Stales. 

The main requisites towards a succes.sful export trade from Victoria to 
Great Britain are as folkw: — 

1. The breeding of birds which will <T,mmand the highest value in the 
London market. 

2. The rearing and fattening of the l)irds at as early an age as possible. 

3. The killing, grading, and packing to be perforjned with great care, 
so as to insure the poultry being landed in good condition, and presenting 
a good appearajice, and therefore likely to prove satisfactory to the con¬ 
sumer, 

4. Selecting the proper seasons for .shipment of both ducklings and 
chickens. - 
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5. A proi)er supervision at the re<'ei\ing depot, and the appointment 
of direct agents, who will give th€‘ industry their undivi<led attention, and 
thereby minimize the cost of handling and jilacing (»n the market. 



YOUNG AYLESBURY DUCK, WEIGHT 9 LBS. 

"file duck-breeding industn- has attained eaiormous ‘j^roportions in 
America, and* many breeders are makhig the business a very profitable 
undertaking on a large scale. Mr. J. Rankin breeds io,ooo >oung ducks 
2941 . 11 
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\earl\, and makes them pay handsomely. At the village of Kastport. 
Massnchiissets, it is estimated that not less than 500,000 spring ducklings 
are reared <ner\ \ear within a radius of 8 miles. Another very extensive 
duck farm k run by Mr. B. P". Brenidred, Crystal Springs, Pennsylvania. 
The annual (>utput of this farm is from 35,000 to 40,000 spring duck¬ 
lings and 5,000 chickens every year. These figure.s are only a sample of 
mail) which might be quoted, and go to prove as to how large an extent 
the duck-breeding industry can be made, and with payable results. If 
these results can It* obtained in Amerk'a, there is not the slightest reason 
why the\ should not be produced in our State, where the general condi¬ 
tions! attending duck-rearing, feeding, &c., are quite equal to those of 
America, and in some ('ases even better. We cannot of course expect to 
equal the above figures for some time to come. An industn* of this kind 
has to he e3tal)lisl)eil on .a sound basis, and grow' and develop with time 
and experience. 'I'liere are, however, very encouraging ])rospects offered 
in the export trade* of ducklings, and breeders have the final result prac- 
t’calJv in their own hands. If they l>egin on correct lines and prodW'c 
birds whi(*h' are of the requisite qualifv and condition, it is quite probahl( 
that this indu.stry ma\ assume very large proportions in the n€*ar future. 

The following extract from 7 ')te Age of i6lh June gives the views of 
a Smithfieid (England) dealer on Australasian poultry in the British mai- 
kets. He savs:-'“ h'rom the criticisms passed by leading dealers on the 
consignments of diu’klings. turke\.s, and* chickens which have l>een received 
within the Inst few weeks at Smithfieid from Victoria and Quefmsland, 
it appears that thi'ii* can no longer be nns doubt as to the abilit> of 
.Australia.” 


Hint.s to Beginners. 

To obtain the best results in breeding for market, you must start with 
]>ure-bi>*(l stfK'k, and set the eggs from your own Jbirds. 

Aylesbury drake with Pekin ducks makes a suitable cross for export. 
Allow three or four dui'ks to each drake. This cross matures quickly, and 
gmvvs to a large si7x^ with flesh of good flavour, colour, and texture. 

Use first season drakes with secemd season du(‘ks, or 7 Hce versa. 

See that )our breeding di|cks are comfortably housed in cold weather, 
so as to keep up th-e egg su{)ply. A ground floor is the best for ducks. 
Jt should l)e of chi), well rammed down, and raised a few inches above 
the level of the ground. 

All ducks should lie bedded down with straw, pine needles, shavings. 
&:c., in the hiNing season, so as to keep the eggs clean. 

A variet} f>f icKwl should be given to the drakes during the breeding 
season, as a vigorous ('onditiOn is necessary to fertilize the eggs. 

Breeding ])ens of ducks should tx* kept strictly to themselves. 

Access to water should be allowed oa:asionally to breeding ducks to 
obtain best fertilizing results. 

Ducks should not be allowed in the w'ater when the weather is very 
cold or frost). 

Use h(*n turkc).s for incubation. Give them a teaspoonful of port wdne, 
and they can be made to set at any time. Place the turkey on some china 
eggs at first in a d<irk lx)x where she cannot stand up properly, and as soon 
as she takes to (he nest, put the duck eggs under her. They may be set 
tw'ice without injur) if fed and watered regularly eve^y day. 
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All du:?k eggs should be tested on the seventh day, and the infertile 
eggs removed. Night is the best time for the examination. 



VOUNG PEKIN DUCK, WEIGHT 8 LBS. 

A cheap foster-mother for young ducks Can be made out of a kerosem* 
case placed on its flat. Put a quart flat bottle with hot water 

in the centre of the box. Cover il with brown paper, and then put sawcftist, 
chaff, or straw over it. This will provide warmth for the ducklings, but 
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is only to be used when small numbers nre reared or in cases where proper 
brooders cannot be procured. 

Incubators that allow of plenty of moisture to the eggs are the most 
suitable machines for hatching duck eggs. 

The l>est green stuif to grow for ducks is maize, which should be cut 
young. Thousand-headed kale, lucerne, rape, and all other green food 
should all l)e chaffed and mixed with the soft food. 

Store your grain and meal in the months of January and February, 
when it is cheap. Old j)iano cases, tin lined, are very suitable bins. 

To start young ducks, and also young ones after moulting, to lay, 
u.se maize meal with a little green cut lx)ne for the winter months in their 
morning meal. 

The best food for old ducks is two parts pollard, one bran, (yne lucerne 
and chaff, adding a little salt. The chafl“ should be scalded and steamed 
in a covered ve.ssel. All food' should be given fairly soft, and fed in ** V 
shaped troughs. They can be made with two 6-inch flooring boards 
nailed together, and cross pieces at the ends to keep them steady. A 
trough 8 feet long will do for eighteen or twenty ducks. 

All grit should be given to ducks in water, using a shallow dish so that 
they cannot gel their eyes under the Aater. Grit masticates the food, and 
increases condition and also egg siip])!). 

Animal forxl should be given two or three times a yveek. 

Always buy the nuality of grain or other food. It is the cheapest 
in the end. 

Cottage holders should make the nests on the ground when using hens 
to incubate duck eggs. 

Have your thermometers tested every season, as they are very liable to 
get out of order. 


THERE IS MONEY IN , DUCKLINGS. 

Ducklings are more profitable to cottage holders* than chickens, as they 
are hardier, mature more quickly, and can be marketed at little more 
than half the age. There is ahvays a sale for ex{K>rt poultry of excellent 
quality delivered on the London market in satisfactory condition. Most 
of the white Aylesbury and Pekin diu’klings sent there from Mellx)unie 
are described as j)articularly fine birds, and suited 10 the requirements of 
the best West End trade. 'J'he\ realized 6.s. jod. per pair, though it hap¬ 
pened that the state of the market was rather unfavorable. Had the 
general demand been UHter they would hay^e brought from 8s. to 8si. 6d. 
per pair, acewding to the wholesale dealer who sold them. Queensland 
chickens, which liad Ix^en killed two months, were sold at 3s. 3d. each, 
and hen turkeys from the same State realized 9d. per lb. 

During the tvveh^e months endmg 30th June, 1905. Victoria exported 
46,708 head of frozt'n ]>n.ultrv. This niiml)er could have l)een increased 
tenfold if the (luality of the birds sciit in to market had been of the 
desired quality and cor^dition. One }X>int yvhich should lie of much value to 
the producer of ducklings and chickens is that all poultry for export is 
purchased by weight. The price paul last season wn.s 6d. per lb. live 
weight. This should certainly induce poultry breeders to feed their birds 
liberally, and produce yveight in thAn, as it is known yvith a degree of cer¬ 
tainty tha^-they are dkely to realize jiayable ])rires, both localK and for 
scxport, practically all the year round. These prices are not hifluenced in 
any way by a rising or falling market for yvelI-fattened ducklings. 
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/\N IDEAL DUCK POND, WITH SHELTER, WHICH IS A NECESSITY FOR SUCCESSFUL DUCK-BREEDING 
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The best food for young ducks for quick maturing is pollard, barley 
meal, bran, rendered fat, and skim milk. JN'othing will mature them 
quicker than milk. All meal should be scalded, and drinking water given 
oGcasiofiaiiy. 

All eggs found infertile when testing may be sold or given to the young 
ducks. 

Tlie best age to market ducklings is from nine to eleven weeks old, 
when they are in their hrst feather. 

Farmers, in sending birds to market, should grade them as; near 
to age, weight, and condition as possible. Condition and uniformity in aiae 
will always top the market, either in London or locally. 

Ducklings for market should not be allowed in water. They should 
be kept in pens of moderate sise, which should be warm, high and dry. 
Keep them in lots of 25 or less, and feed four times a daj from the time 
they leave the shell. 

Give ducklings a little bone meal twice a week in their morning food*. 
It will increase the size and prevent leg weakness. 

The best months for matured ducks in our local markets are June, July, 
and August. 

The best months for export duckings to ship from here to the London 
market are November, December, and January. 

All young ducklings, when being fattened for market, should be penned 
as even in size as possible. The smaller ones will not get as much food 
as the larger, and their size and growth will be retarded. 

All ducklings exported from Victoria were passed by the Government 
expert, and after leaving his hands they were weighed, and the vendors 
paid for them in cash on the same day. 

The charges made by the Department to the shipper, which cover 
grading, plucking, packing (including case), and freezing, amount to yd. 
per pair for ducklings and diickens, and is. per pair for turkeys and 
geese. No charges are set down to the vendor. 

The Department of Agriculture does not buy poifltry, but receives same 
alive if suitable for export, kills, plucks, dresses, provides packages, 
packs, freezes, and ships on account of consignors at the rates above 
mentioned. 

The following are the names and addresses of poultry exporters who 
are prepared to purchase outright for export, or ship for producers on con¬ 
signment. Poultry growers should write to any one of these firms lief ewe- 
hand, and get particulars of prices and conditions. If satisfactory 
arrangements can be made, a letter asking for railway poultry crates for the 
number and class of birds should follow:— 


POULTRY EXPORTERS. 


Angliss and rom|»any 
Borrett, J, R. 
Bradbury, J. W. H. 
Cooke, John 
joubert and Joubert 
Mac^eikan, N. H. 
Meadows, N. E. ... 
McMe^kin Brothers 
Watson and Comj)any 


44 Bourke-street, Melbourne. 

6 Fish Market, ST)encer.street, Melbourne. 
City Markets,, Flinders*street, Melbourne. 
Corner Collins and King streets, Melbourne. 
55a Flinders-street Melbourne. 

495 Coliins-street, Melbourne. 
Flinders-street, Melbourne. 

547 Flinders-street, Melbourne. 
Spencer-street, Melbourne. 
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Should growers Ije unable to make unsatisfactor\’ sales lixally, and 
desire to export on their own account, or through an agent, they are 
recommended to consign to any of the following firms :— 


LONDON POULTRY SALESMEN. 


Droome, F. 

Krookc Brothers 

Freeman, J. J.j & Company 

Ke.evil and Weston 

Kerry, Hull, and Juniper 
Walkdcn and Company... 
Weatherly, K. ... 

VSVbb, Henry John 


263, 264, 266 Central Markets, Smithneld, Lon¬ 
don, K.C. 

206, 207, 307, 308 Central Markeu, Smilhnehl, 
London, E.C. 

208 and 209 Central Markets, Sinithfield, London, 
E.C. 

228, 231 Central Markets, Smithfie d, London, 
K.C. 

369 ('entral Markets, Smitlifield, London, K.C. 

27^ Central Markets, SinilhlieM, London, E.C. 

246, 248 Central Market.s, Sniitlitield, London, 
E.C. 

377, 376, and 329 Centr.il M.arkeU, Smithfield, 
Loudon, I'.C 


Poulti) ior export should lie legibly addressed and consigned to “The 
Superintendent of Kxjiort.s, (io\ernment Cool Stores, Cit\ AJarkets, Flin- 
deis street, Melbourne.'’ Railway carriage right through must be prepaid. 
At the time of despatch, a Jt‘tter gi\ing full particulars of the number 
and class of birds, the name of tho agent (if to be shipf)ed through one), 
and the name of the MellH:)urne agent to whom rejects (if an\) are to be 
delivered to should alsso l)e sent to the Superintendent of Exports. In the 
event of no agent l;eing emploved, instructions should In' given as to pay¬ 
ment of charges and cx'can freight, tSec., and disposal of bills of lading, 
togetlier Avith name of steamer and consignee. 


WHEAT EXPERIMENTS. 

ABRIDGED FROM THE REPORT ON THE EXPERIMENTAL 
WHEAT CROPS GROWN Dl RING THE SEASON 1905. 

F. E, Lee, Agrieultural Super mien dent. 

It is now some few vears since any comprehensive experimental work 
has been conducted by the Agricultural Department in the northern wheat 
areas. The attention of those interested will again be aroused by the 
harvest returns of a number of large experimental areas, established with 
the purpose of studying fanning problems in the north, over a continuous 
term of seven years. The late Chemist for Agriculture. Dr. Howell, 
oI)lained authority to establish these semi-permanent areas, the owners of the 
land undertaking, under a signed agreement, to carry out the Department’s 
wishes OA'er a period of years. 

Objects of Ttm . Expekiment. 

In any experiment conducted cm a large scale, and over an extended 
period, there naturally arise a number of matters requiring systematic 
investigation- One of the most prominent features in connexion with 
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wheat farming to ilay is whether the present requirements of the Mallee, 
Wimmcra, and Goulburn Valley soils will continue to be adequately filled 
by the use of phosphatic manures alone foi an indefinite jicriod. Farmers 
are also ronimencing to inquire what will be the effect of the continuous 
use of OIK* ('lass of manure only, and whether the present cheap and 
effective means of meeting soil deficiencies may not conceal some obscure 
penalty, the consequences of which may imperil the great grain industry. 
The exi)ansion of the trade in fat lambs has awakened the northern 
farmer to the ('onscioiisness that his oi)erations must lyc arranged so as 
to permit of the regular feeding of his stock, if the best results are to be 
looked for. 'Fhis means fodder crops, and at the same time calls for 
knowledge as to which are the crops that can be most advantageously 
rotated with cereals. 

Improvements in the methods of (niltiAition, often the result of acci¬ 
dent, have shown the enormous capabilities of development in this direction. 
While radical changes are not contemplated, there are abundant grounds 
for the belief that improved cultural operations will play a more pro¬ 
minent part in crop production tha.n has been the case since the use of 
artificial manures became general. Ihere are few, I believe, who will 
dispute the statement that the manure is too often called upon to grow 
the crof), and the mo,t perfunctorv assistance is rendered by the cultural 
operations. 

Bn^adlv speaking, the expt.rimentnl fields comprise: — 

(1) Manurial tests. 

(2) Cultivation trials. 

\^) The introduction of new wheat and oat varieties. 

(.j) Gri*en manuring. 

(5) Fodder crops for ensilage and green feed purposes. 

Constitution of the Fields. 

l''.ach field is approximately 11 acres in extent, and is divided into four 
distinct sections, lettered A, B, C, and D. Section A is if acres, and 
has been dressed with different forms and amounts of phosphatic manures, 
both singly and combined with nitrogenous forms. ' Potassic manures also 
find a ])lace in the complete dressings given in some plo:s. 

Section B. rejjresenting acres, lias, in addition to rer'eiving exactly 
similar dressings of manures as in A, lK*en subsoiled. 

Highly interesting comparisons of the effects of manures may thus 
bi‘ dr ovn betw(*en non-subsoiled and .sul>soiled land. 

Section C, in area about acres, was devoted to the trial of new 
and im])r()\(*d \arip ies of wheat and oats, a report of which has already 
appeared in the March nuiTilH-*r of the Journal, 

Se('tk>n D. cx^mprising about 4]^ acres, Avas fH apart for the growth 
of cro])s suitable for ensilage and gn'en feed piirjioses, a detailed report 
of which will appear later. 


Sub SOILING. 

Before entering into a criticism of the harvest results of the various 
sections, it may not out of place to explain that the subsoiling of the 
fields was, in the great majority of cases, done at such a late iiericKl thar 
the first year's results should only be accepted with caution. 
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The subsoiling was done by means of two single-furrow ploughs, 
one minus the mould board, following the other in the same furrow, and 
stirring the subsoil to an average depth of 9 or 10 indies. To be 
thoroughly effective, subsoiling should l>e done at the time of fallowing, 
whereas most of the fields were not completed till the months of 
November and December, and some not till J:uiuary and February, just 
prior to sowing in April. When it is remembered that one of the prin¬ 
cipal reasons for subsoiling is to conserve rainfall, it is not difficult to 
understand that this trial has not yet had an opportunity of showing 
what it is? capable of doing in the drier iK>rlions of the State. I have 
ascertained, by wide inquiry from farmers, that at least an extra bag of 
wheat per acre will require to lie produced before subsoiling can be said 
to pay. This statanent ma> )et ha\^ to be modified, and with the intro¬ 
duction of a suitable implement, there is little doubt that the cost can lx‘ 
reduced. 

Manure Dressings. 

The manurial dressings of Sccti»>ns A and H wtne applied at the follow- 


ing rates per acre 

SppUoii a Section H. 


Plot 

1 

33 

40 lbs. orilinarv* .superphosphnte. 


2 

34 

No mamirt*. 

»» 


3*^ 

5(» lbs. 01 dinary superphosphate. 

» 1 

4 


7^ lbs, ordiu.iry superphosphate. 


S 

37 

No manure 


(1 

3« 

i6 lbs comcutiated superphosphate. 


7 

3n 

22 lbs. ron<.eiitiato<l superphosphaie 


8 

40 

No m.inure. 


9 

41 

30 lbs. loncentrated su]jeTphosphale. 

SI 

TO 

42 

^8 lbs. Thomas* phosphate. 


11 

43 

No manure. 


12 

47 

c;6 lbs. superphosplmte, anrl 28 lbs. sulphate of ammonia. 



48 

36 lbs, superpluKsphate, and 30 lbs. nitrate of soda. 

^ J 

14 

40 

No. manure. 

11 

i; 

46 

No manure. 


18 

50 

56 lbs. superphosphate, and 56 lbs, sulphate of ammonia. 




56 lbs. superphosphate, and 60 lbs. nitrate of soda. 

1> 

20 


No manure. 

ft 

21 

53 

5b lb^. suporphosphate, 28 lbs. sulphate of ammonia, and 28 
lbs. potash chloiide. 

it 

22 

54 

56 lbs. superpho.sphate, 30 lbs. nitrate of sod.i, and 28 lbs. 
potash sulphate. 


**3 

55 

No manure. 


Plots 15 and 16 in Settiou A, and 44 and 45 in St’clion H, were manured with 
56 lbs. superphosphate per acre, but were used as path plots. 

Section C received a uniform dressing of ordinary superphosphate at , 
the rate of 56 lbs. jier acre. 

Other Manorial Dressings. 

In sections A and B, plots of rape, peas*, and clover, dressed with super¬ 
phosphate and Thomas’ superphosphate, were ploughed down for green 
manure when in full bloom. When these sections are cropped again, 
especial notice will be taken of their effect on the \ leld of grain. 
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(Criticism of the Results. 

Space will not permit of more than ])assing reference to the salient 
features of the ext>eriment, chief of which is the action of different amounts 
of the phosphatic manures both on the non-subsoiled and subsoiled land. 

N(‘N-Srnsoii. 



Oidmary 

Superphosphate 

Concentrated 

Superphosphate. 

III 

ga-p. 


40 IK4 

1 50 U)S 

75 lbs. 

10 Iba. 

22 lbs. 

SO lbs. 

58 lbs. 

Mallee 

13.7 

1 

1 

15.4 

15.S 

14.4 

15.0 

15.9 

12.6 

Wiminera 

20.5 

22.2 

‘22.4 

‘20.5 

22.0 

24.3 

r.6 

North Plains 

IS.O 

•20.1 

1!>.4 

18.7 

20 1 

21.2 

19.1 

Averafre of JO fields 

Id S 

j IK.7 

IS.O 

17.3 

18.7 

19.8 

16.0 

Average Inerease due to 
JVIariureH 

3.0 

.“>.4 

5.0 


5.5 


2.4 


SCBSOIL. 

Ordinary 

Superphtwplmte. 

Cuueentrated 

Supt*rph)sphate. 

Thoiiias 

Phos¬ 

phate. 


40 lb.4. 

liO lbs. 

75 lbs 

10 IbK. 

22 JbH 

:k) lbs. 

58 Ihs. 

Mallee 

14.2 

1 

: 11.0 

15.1 

13.0 

14.2 

15.4 

11.8 

Wiiiiinera .. .. .. , 

17.9 

: IS.2 

20.1 

17.0 

IP.O 

20.9 

14.4 

North and Nortlt-Kasterii Plains 

21.0 

1 22.3 

21.5 

22.0 

22.8 

23.5 

‘J1.2 



. 

— 


■ - " 

— 

“ -- 

Average of IS fields 

17.3 

i 

17.7 j 

IS. 3 

' 17.7 

18.3 

19.3 

15.5 

Inereast* due to Manures 

4.2 

’ 4.0 

4.S i 

i 

4.2 

5.0 

n.o 

2.3 

- 

. 




_ 




On the nt)n siihs()ilc(l land, it will lie remarked., the most suitable dressing 
of the ordinar\ super{)hosphate is 56 lbs. per acre, while on the subsoiled 
land, allhongh the differences l>etween light, medium, and heavy dressings 
are not so marked, the same amount of manure has given the most eco* 
nomical results. Apj)roximately, corre.s]M>nding amounts of phosphoric 
acid, sui)i)licd in the forms of concentrated superphosphate and Thomas’ 
phosphate, ha\’<\ particularly in the cast* of the latter, given less sati.sfac¬ 
tor y returns. 

• THE ADDITION OF NITROGENOUS MANURES TO THE SUPERPHOSPHATE, 

The possibiliu of the ultimate nml of northern soils for nitrogen, in 
addition to the usual phosphatic dressing, is a matter that has already 
received attention at the hands of previous exj)erimenters, and the pleasing 
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fact that up to the present time the demand is not noticeable is dearly 
lx}rne out by the present results. 

SUPERPHOSPHATE ALONE VERSUS SUPERPHOSPHATE AND NITROGENOUS 
MANURES COMBINED. 


NoN-srBSojr, 



Plot 8. 1 

Plot 12. 

Plot 13. 1 

Plot 18. 

Plot 19. 


IbA. : 

lbs. 

56 ]hi i 

56 lbs. 

56 lbs. 

- - 

Super- 

Super ; 

Super : | 

30 Nitrate I 

Super. ; 

Super. : 


phfiMpliate 

28 Snip, of 

56 IbM. Snip. 

; of Animunui 

r .. 

60 lbs. Nit. 

— - - . 

-- ■ 

AtUlllOUiB. 

of Soria. 1 

Soda. 

.MalU*e • • • • i 

1 15.4 

1.5.2 

ir..! ; 

14.4 

15.0 

VVimiuorn .. .. 

00 ^ 0 

21.9 

‘2*2.7 , 

‘20.9 

‘21.8 

North and North-Eastern 
Plains ., .. 


21.0 

1 

21.5 

i 

‘21.4 

‘21.0 

1 . 

Average of 19 ^iel<l^ 

1 1H.7 : 

IS.S 

19.1 

IS.3 

18.0 

lnt'reas(* duo t(» ' 

Mafjurc'S 

1 

r>.4 ! 

i 

r. .> 

0.^ I 

i 

i _J 

4.7 

5.0 





, 56 Ib4. 

' Ordinary 
Sufier- 

, 56 ibs. 

Ord Super.; 
28 lbs 

1 56 lbs. 

Ord, Shsper , 

;io9b». 

$6 lb< 

Ord. Super. . 
50 IbH. 

i 56 lbs. 

, Ord. Super.; 
j 60 lbs 

.-.. 

' phosipbatc. 

Sulp Am 

■ Nit. Soda. 

Snip. Am 

1 Nit. Soda. 

M alloc and Fringe 

1 

14.0 

15.0 

14.8 

15.0 

15.4 

Winimeru 

18.2 

‘21.5 

, ‘20.8 

20.7 

17.0 

North and North-Eastern 

I ‘^2.3 

‘23.0 

‘24.0 

23.2 

23.1 

Average of 18 Fields 

' 17.7 

19.3 

19.3 

19.2 

18.0 

Inereaw duo to 

Manures 

f 

i 4.0 

■ 0.4 

5.8 

5.7 

' 4.1 


On the non-subsoilod land the effect of the additional nitrogen has 
been to produce slightly more wheat per acre, but still far too little 
to comj>ensate for the extra expense. On the sulwioiled land there is a 
little better improvement in the >ie]d, but not enough to make the addi¬ 
tional nitrogen profitable. 


THE ADDITION OF POTASH TO THE OTHER MANURES. 

Wheat is a plant that needs potash least of all the plant foods, and 
what there is used will mostly be found in the straw. The following 
results show that the northern soils do not respond to this ingredient, and 
its absence in the manure dressing need give the wheat farmer no concern. 

From this comparison it is not difficult to see that the additional potash, 
either as chloride of sulphate, has not only failed to produce an extra yield, 
but has in the Mai lee and Wimmera even caused a slight falling-off from 
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\ielcl of grain ])r<)fliiced by the superphosphate alcne. Of the two 
forms of ])Otash th(; sulphate appears to offer Hie Iietter possibilities. 


NoN-sunsniL. 


Plot ;i 

56 lbs. SiipiT 


Plot 21. 

56 lbs. Super.. 
28 \hi. Sulp. Am. 
28 lbs. Pot Ch 


Plot 22 

56 lbs. Super : 
50 lbs. Nit. Sodti 
28 lbs pot .Suli» 


MalliM* . . 

A^'irnmcni 

North Hint Norlli'Kuslern Plains 

15.4 

ihj ^ '2 
20.1 


1.3,7 

21.5 

20.1 

13.9 

22.4 

20.4 

Averapio of 19 Fields 

38.7 


17.8 

18.2 

IncreaHc due to Manures 

. : .5.4 


4.5 

5.7 


SUBSOII., 




-- 

50 lbs Super. , 58 lbs Super 
28 lbs Sulp :jo lbs Nit. 

Am. Soda 

56 Iba. Super. ; 

* 28 Iba. Sulp 

' Am. . 28 lbs. 
Pot. Chloride 

56 lbs Super 
3f) Iba. Nit 
Soda : 28 ins 
Pot. Sulphate 

. ■■■ 1 

Ahillee and Fringe .. . . i 

Wiminera .. . . • 

Nortli and North-Kastern . 

Plains .. 

15.0 

21.5 

1 

23.0 

14.8 

20.8 

24.0 

15.0 

19.5 

23.2 

15.4 
20.8 

23.5 

Average of 18 Fiokb 

ia.3 , 

39.3 

18.7 

19.2 

liierea.so due to Maiujres 

0,4 i 

5.8 

4.8 

0.7 


Summary. 

'J'lie manurial tests involved in the exj^erimental fields necessarily 
depend on tlie restdts of several \ear5 iK-fore the irregularities caused by 
.soil and season inefjualitit^s disapi>ear, and the salient points are confirmed. 
'I'here is, however, suffit’ieiit material in the harvest returns of the first \ear 
to make clear to all persons intdiested' in the the experimental work, that 
llv,- manurial jirobleriis of the northern wheat districts are not likely to 
l^e ade(|uate)y solved h\ a rigid adhereiit'e to anv conservative method of 
cultivation or use of manures, Tt is quitt* ])robable that as the experiments 
mature (xatain tvpes of soil will group themselves, within limits, to prove 
the effici(Micy of special classes and amounts of manure. Special methods 
of cultivation will probably show better rt*sults on some types of soil than 
on others. In my opinion the Field Branch of the Department of Agricul¬ 
ture will do u.sefiil ser^ice to the State in ascertaining and collating 
Ihi* various ])oints nuule manifest from year to vear, so that sound princijiles 
iray be established to which the wheat farmer may look for guidance. 
Although much lias been done in this dhection, more remains yet undone. 
The re.sults of first \ear may be said to point out:—* 

(a) 'I'he superiority of sn])er])hosphates o\er other forms of phosphatic 
manure.s. 
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{b) That about 56 lbs. per acre has given lietter >ields than lower 
or higher amounts, and is also the most economical amount to use from the 
point of view of cost. 

(c) That up to the present time the northern wheat soils, particular!} 
those of the Mallee and Wimmera, do not show any resixMise to nitrogenous 
manures. The northern and nortli-eastern plains show a slight response, 
but hardly sufficient to cover the extra cost of the manure. 

{d) That manures containing potash have rather a depressing effect on 
the yield’of grain, and may therefore with safety be left out of consideratir n 
for some time to come. 

(c) That while the average results of subsoiling are s()me^^hat disaj)- 
pointing, a complete explanation can found in tlie fact that the deej) 
cultivation was carried out too late in the season to show any but a slight 
effect in the first year. 

(/) That the northern and north-eastern districts slvow a better response 
to subsoiling than the Mallee and Wimmera, where the rainfall is .smaller. 

(g) That there is an indication that subso-iled land responds better to 
light application of manures than does land cultivattHT in the ordinary 
way. 

(//) That subsoiled land may lie relied on to germinate the seed more 
rapidly, maintain a more continuous and vigorous growth, and permit of a 
better formation of heads than non-subsoiled land. 

(/) That where land has become foul with wild* (\ats. subsoiling appear.s 
to assi.st germination, which in the fallow* }ear enables the land to bo 
thoroughly cleaned. 

(j) That w'heat grown on subsoiled land makes a more vigorous 
grow th of straw, and d'oes not ripen as. quickly a.s on land not so treated. 

Conclusion. 

In coiK’luding this risnmc of m\ Report on the Exp(*rimental Yields, 
T desire to again emphasize the need for caution »n any consideration of 
the returns. This .should be especiallv the case witli the subsoil’ng trials, 
w hich will renuire at least another \ear's te.st before wt- ran hot>e to estab¬ 
lish anv guiding principles for future wwk. Tliat the farmer cannot 
contcmv)late with equanimitv an} imTease in the cost of ])rc>diictV)n I am 
well, aware, hut it is worth while noting that impnwetl nw-lhods of cultiva¬ 
tion will not entail anv further cash outlay, and as time progresses the 
accompanying benefits of healtln wml free rr(>])s will o'connir him to the 
small amount of increased lalxiur. 


THE LESSONS OF A DRY SUMMER. 

T. Cherry. M.D.. 3 f.S. 

Throughout the whole of Victoria the last summer has been unusually 
dry and hot. In the northern districts w^eather of this kind is more or 
less expected. Agriailturalists have adapted their methods of farming to 
meet three or four months without rain, and have made the reouisite pro- 
vi.rion for watering their live stock. Rain, during the months of Decemlier 
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or February, is gt^nt‘rall> looked ujx>n as a disadvantage in the north, as 
it starts the growth of the grass, while the young plants a few we^'ks 
afterwards are withered up. The consequence of a larg^ proportion of the 
seedsv w’hich are l>ing dormant in the ground, thus germinating too early, is 
a i)Oor groAVth of herbage during tlie autumn months. The ordinarv 
routine work, and the expectations of the northern farmer generally provide 
for a long spell of dr\ weather. The case, however, is different in the 
southern (iistricts. Summer fodder crot)s, gn)\\n without irrigation, are 
required for the progres's of everv district where tlu' dairying industry has 
taken a firm hold. Potatoes and other hmiI crops dejxjnd for their 



1 .-CULTIVATING MAIZE AT “THE CURRAGH, ' DANDENONG. THREE 

WEEKS FROM SOWING. 


SUCCESS upon obtaining an average amount of moisture during the early 
jiart of the summer. This year’s exjiericnce hag therefore been an 
exceedingly trying one; and it is worth while seeing what can be done 
in order to guard against a similar experience in the future. 


Brains versus Rains. 

While the growth of grass in the southern districts has been at a 
standstill during the summer, farms which have lieen brought into good 
working order, and which were not over-storked, have come through the 
drought wdth a fair amount of dry feed for all the live stock. It is 
the absence of green succulent food, which is l^eing most acutely felt; and 
the absence of this kind of herbage is verv distinctly reflected in the 
returns from all the chief butter factories of the State. Decemlx^r opened 
well with an increased output over the corresponding month last year. 
Towards the middle of January supplies began rapidlv to fall off, and 
during February they fell far below the average for this time of the year. 
An extension of the season for two montlis would have meant an extra 
y"2oo,ooo added to the wealth of the State. The potato crop—^the one 
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in which most farmers are chiefly interested—has suffered in the same 
way. The summer fodder crops have been almost complete failures. Yet, 
ns will l>e seen from our illustrations, a few farmers have managed to 
grow fairly good fodder crops even without any rain, and it is worth while 
to inquire into the rnethods by meians of which these results have been 
accomplished. Taking maize as a type of the summer fodder crops, we 
find that this year successful crop have been sown on well-prepared land 
that has beein treated with artificial manures, and in most cases wdth 
farm-yard manure as well. The crops have l)een planted in drills, and 
tlv space between the drills steadily and regularly worked, so as to main¬ 
tain the surface in a fine tilth. The secret of the success of these measures 



2.—SIX WEEKS FROM SOWING. 


is to be attributed to the fact that they are the most effective means of 
conserving the moisture of the soil. Carefully preparing the ground bv 
ploughing it deieply during the winter, and working it into a fine tilth 
with the harrows and roller early in the spring, insures a much larger supply 
of moisture for the roots of the growing plant than is possible in the 
case of a badly-prepared field. Sowing superphosphate at the rate of 
al)out I cwt. to the acre, along with seed, insures that the most important 
part of the food slub.stance for the little plant is readily available. Conse¬ 
quently the young crop makes a vigorous start. Harrowing the surface 
of the field and, as soon as the plants are a few inches above the*ground, 
beginning a systematic course of cultivation between the mws, keeps the 
surface in a fine tilth, and prevents evaporation of water, while at the 
same time it keeps down the growth of weeds, which otherwise would 
monopolize a considerable proportion of the moisture, instead of allowing 
the whole of it to be appropriated by the crop. By these means, maize 
crops have been enabled to hold their own during the months of Januar\’ 
and February, and to start forward again in their growth with the rain 
which fell in the first week of March. In some cases, however, satis¬ 
factory crops have been grown which were planted after the previous 
rain in the beginning of December, and had therefore during the whole 
of the months '^f December, January, and February kept growing without 
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a single drop of water. The legends attached to our illustrations will 
explain the history' of each of these crops. I believe that this season 
e\ery crop of maize sown broadcast has resulted in failure. 

Another way in which the eflFects of a long drought can be obviated 
is by the provision of silage in sufficient quantity to carry the dairy herd 
through the whole of the summer without the assistance of green food. 
This plan involves the growing of a larger quantity of oats or other cereal 
in the winter, and using part of it for silage, instead of cutting the whole 
of it for hay. An up-to-date farmer should combine winter silage with 



s. ^ 4. 


THE SAME CROP TWELVE WEEKS AFTER SOWING. NO RAIN. 

summer crops. Fill the silo first during the month of November with 
a cereal crop, and feed this to the cows during the dr\’ weather in summer. 
Grow a crop of maize to fill the silo a second time, and utilize it for winter 
feed for the dairy herd. This method has been very successfully ^opted 
at Boisdale, where twelve large silos, with an aggregate capacity of about 
3,000 tons, have been erect^ within a couple of miles of the butter 
factory. 

NOTE BY S. S, CAMERON, M.R.C.V.S. 

The maize crop, illustrated in Figs, i, 2, 3, and 4, was sown from 
Toth to T5th Decemfjer, 1905. The land was ploughed in the spring, and 
left fallow to mellow and absorb the rains. After the rains, in early 
Deo^ber, it was ploughed 4 inches deep, maize being sown along the 
bottom of every fourth furrow, giving a distance of 2 feet 6 inches clear 







I 50* ACRE FARMSTEAD, BOISDALE. 


before it can be used. These siloi^ were filled with oats in December, 
some of the crops bein^ almost dr}’ enough to thresh l)efore being cur 
owing to unavoidable delay, but when opened this was quite soft and 
succulent, and proved very s.atisfactory feed. 

On looking through tlie milk sheets at the factory, it was easy to see 
who are feeding their cows. The milk supplied to the factory was in most 
of these cai^s greater in quantity at the end of February than "in December, 
while those who were not feeding had decreased bv half. One farmer 
(milking 40 cows), the so:ond day after starting feeding silage, delivered 
14 gallons more milk, another increased still more, and the cows lieing kept 
in full milk during the dr\ months insures their milking well now the 
autumn rains have come, when a plentiful supply of grass through the 
winter is assured. 

On my way I saw a stack of maize silage, the owner of which, one 
of the tenant farmers on the Boi^dale Estate, was just carting out a load 
to the COW’S. The maize was cut too green on account of caterj^iUars 
getting into it. It w^as bound by a reaper and binder, stacked in the 
sheaves in a round* stack, the sides pared to leave them asi evai and solid 
as possible, the result being only about six inches of was^te round the out¬ 
side at the top, and there would be less at the bottom. The top was 
covered by bags and weighted with posts, and when the bags^ were removed 
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there was not an inch of w^aste on the top. The cows ate the silage 
greedily. The same practice was adopted last year with the s^me satis- 
factor) results. The silage came out as green as it went in, and the same 
right through. 

Since visiting Boisdale T was in the (rolac District, where the value of 
the silo is l)eing proved, Mr. Colin Tulloch t)eing one of the first to adopt 
the use of them. Mr. Tulloch told me that on one of the farms, 416 
acres., he milked 140 cows, and received ^^1,440 for milk from,the Colac 
Butter Factory Comi)anv for the >ear 1905, an average of 5s. 8d. 
j>er c*ow, in addition: to which ^300 resulted from pigs and calves. The 
silo is credited with being to a considt rahle extent acx'ountable for the.se 



TWO MO.'4ths' growth. NO RAIN. 


good returns. Sometimes it is. not eas\ to obtain the use of a chaff-cutter 
when the crop is ready for silage, and Webster, of Pirron Yallock, I 
am told, filled his silo this year with green oat sheaves with s.atisfactory 
results. Certainly, if the silo has to lie filled with long stuff, it is, more 
conveniently handled in the form of sheaves. Tf carefully packed, the 
outsides being kept alxHit three feet liiglier than the middle, and well 
trampled, the feeding results, are good. 

In filling a silo with sheaves, it should Ix' borne in mind that we re¬ 
quire to get as much lateral pressure as jiossible, the fodder to be closely 
packed as near as possible to the iron lining of the silo, in order to pres.s 
out the air. To obtain this end it is necessarv to adopt a svsfem of stw’k- 
ing the opposite to that in. building a stark, laying the sheaves lengthwise 
againsf the iron, and parking it all in this fashion so as to bind them as 
little asv possible. 
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The uso of the silo is gradually ('oming into favour all over the State, 
and at Nhill several have been built and filled this season, principally 
with oats, barley, or native grass. The object is, to provide succulent 
food for lambing ewes, just when all the grass is dry. Mr. Dahlenlierg 
has oj-Kmcd and fed a gcx)d part of the contents of his, silo to cows, and 
is highly pleased ivith the results, so much so that he has decided to build 
several more. Mr. Kdw^ards showed me some of his silage, which, though 
rather dark in colour, is very sweet and good. Owing to a good rainfall 
he will not require to use it thi^ season. An impression is prevalent that 
if silage is not used the season it is made it will be no good, but this is 



INSURANCE AGAINST THE NEXT DROUGHT. 


Sir Samuel McCaughcy has 1,000 tons of lucerne hay at North Vanko as an imurance 
against drought. After the shed has been filled, a ditch 16 feet wide x 6 feel deep is 
excavated, anti filled with water. This serves to keep mice aw'ay, and the tramps cannot 
get close enough to set fire to the shed. 

a mistake. Provided the air is kept awav, it will keei) good for practicallv 
any length of time. Mr. J 3 ond, an old settler in the Nhill district, has 
been handling silage for ten or eleven years, and when he has not required 
all the silage in a pit or silo he has filled up again, and that w'hich was left 
over was (juite good when he came to use it another year. Mr, Robinson, 
of Warracknabeal, told me he has proved the same thing. He won a gold 
medal, given by Messrs. Cuming, Smith, and Company, for the best silage. 
The s,ilage was not required for feeding at the time, and he was advised 
not to open it, but he did, and obtained the medal, then closed it up again 
until the following season, when it turned out as good as before. 

One mistake I notice in filling several of the silos is that the stuff has 
drawn away from the sides, so letting the air down between the silage and 
silo, in which case there is considerable waste. This is due to the fad 
that the middle is kept too full, and the sides not full enough, nor yet 
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trampled enough. The weight of the silage from the elevator continually 
falling ini the middle is almost sufficient to insure consolidation at that 
part, and the outside should h)C kept at least three feet higher than the 
middle, and well trampled. I also feel sure that it would pay to have 
planks cut the shape of the silo to lay on the top to exclude the air, and 
on the top of these platiks to place weights, either in the shape of posts, 
sleepers, bags of sand, or whatever is easiest to handle. 

Another mistake sometimes made in making the silo too great in diji^- 
meter. This should be projx>rtionate to the number of animals to l>e fed. 
King gives the following table as furnishing the best guide as to the dia¬ 
meter of silo, which insures sufficient being removed from the surface 
daily to prevent any going bad: — 



Feeding Surface. 

Inside Diameter 

30 cows^ 

150 square feet 

14 feet. 

.40 cows 

200 square feet 

16 feet 

50 cows 

250 square feet 

18 feet. 

60 cows 

300 square feet 

19J feel. 

70 (WS 

350 square feet 

21J feet. 

80 cows 

400 square feet 

22f feet. 

90 cows 

450 square feel 

24 feet. 

TOO cows. 

500 square feet 

25} feet. 


I have not met any one yet who has tried silage and is not thoroughly 
satisfied with the restiU. 


THE ORCHARD. 

James Lang, Harcourl. , 

Gathering in the cn>p of apples and nears will be the principal work 
of the orchard during April. In the early districts, all varieties should be 
gathered by the end of the month, but in the late districts they can hang 
a couple of weeks longer, <Be careful in j)icking fruit intended to l>e 
stored, as rough usage in handling soon leads to decay. Apples and pears 
should lx: handled as carefully as eggs. Most of the los.s by decay in 
fruit stored can be traced to rough usage im picking; great loss is also 
occasioned by allowing the fniit to remain too long on the trees. As soon 
as the fruit matures it commences to drop freely, and if not gathered 
at once a great portion of the crop falls to the ground. Tt is therefore 
better to pick apples and pears intended for keeping a little on the unripe 
.side, and so avoid loss bv the fruit dropping. Tf it is intended to store 
any of the apples or pears in a coo] store, they .should be delivered at 
once. On the whole, the crop of late apples will l>e very light, and, taking 
into account the shortage in Tasmania, prices before the end of the winter 
will rule higher than they have done for several years pa.st. 

Manure should be carted out and spread; soil, road scrapings, clean- 
ir gs from drains, and vegetable refuse f)f all kinds should be collected and 
carted into the orcliarcl, ns they all help to make valuable manure. The 
past summer has. been unusually dry, e.sperialJy in the districts surround- 
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ing Melbourne, where the rainfall during the summer months is generally 
ample to properly mature the fruit. The past season has, however, been 
the exception, with the result that the fruit has not grown as large, or 
matured as well as usual. Consequently orchards that could be irrigated 
have had a great advantage over those where no water was available. 
Orchardists who can make provision for conserving water should, there¬ 
fore, not neglect to construct tanks and dams on their holdings in suitable 
places, where water can be gathered. The watershed of a dam may be 
enlarged by constructing storm-water channels to lead into the dam. A 
good supply of water makes the grower, to a certain extent, independent 
of the weather, as he can always give the trees a soaking when they re¬ 
quire it. It makes a great difference to the fruit when it is grown through¬ 
out the season without a check, as it then properly matures, and comes 
a good colour. The tree is also left in better condition for the next yearns 
crop of fruit. 

This is the best time to plant citrus fruits, as the ground being warm 
and moist tliey soon root. Shorten back the head when planting, and 
s.hould the weather In? dry, give a good soaking of water. 

As the winter is usually a slack time with orchardists, advantage 
should Ije taken of the opportunity to look over the fences and effect neces- 
sar\ repairs where required; also clear out drains, so that they will not 
choke when heavy rain falls. 


DISEASES OF FARM ANIMALS. 

X. S, Camerons M,R,C,Y S . 

TIL—CAUSATION OF DISEASE. 

In attempting to combat any given disease the determination of all 
po.ssibJe causes of that disease is highly necessary, lief'aiise sib^cessful treat¬ 
ment so largely depends on ahilitv to remove or counteract the cause; 
and the axiom, “ Remove the cause, and the effect shall cease,ascribed 
to one of the earliest medical writers, although nor wholly true, should 
always be borne in mind. 

The causes of disease have in times pasr l>een differentiated as fre- 
disposing causes and exciting causes; and, although the line of demarcation 
between the two cannot he very exactly defined, and has, by recent dis¬ 
coveries and nxKlern methods of research, been made more obscure, the 
division may still be allowed to serve. It musti, however, be understood 
that many of the conditions which will be indicated and described as pre- 
di.sposing’ causes may, when brought to hear with sudden force, or wjien 
operative over a lengthened period, act as exciting causes of disease. 


Predisposing Causes of Disease. 

There is some difference between fredisposing causes of disease and 
predisposiiion to disease. The former are factors or circumstances, un¬ 
connected primarily with the animal, which render it susceptible to contract 
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disease more readily than it otherwise would, and include such circum¬ 
stances as climate, locality, food supply, and nature of activities. A pre¬ 
disposition to disease, on the other hand, is a condition possessed by an 
animal, which renders it vulnerable to the attack of more direct causes 
of disease. Hereditar> weakness, conformation, breed, age, and tempera¬ 
ment, are examples of such inherent conditions. But for practical pur¬ 
poses the whole of the circumstances or conditions which tend to increase 
the liability to disease, whether brought to bear extrinsical]} or possessed 
by the animal intrinsically, may be considered together. 

CUMATE. 

The climate and meteorolog cal conditions prevailing, nor only in dif- 
ft'rent countries, but also during different seasons of the year in the same 
country, are well known to have an effect on the liability of both animals 
and man to disease; and this, apart from the much-experienced effect of 
change of climate {i.e., remo\al to a different climate), which, in many 
cases, may be considered as an exciting cause rather than a predisposing 
one. The widely held notion that the blood l)ecomes thinner after con¬ 
tinued sojourn in a hot climate, and is thicker in cold countries is erroneous. 
That the circulation of the blood may be more sluggish in cold countries 
than in hot, ^here the temperature influences function-energies, may be 
admitted ; but that the bloorl it.self is altered in composition, amsistence, 
S[)ecific gravity, or fluidity, cannot be scientifically contended. 

The circumstances which determine the influence of climate on causa¬ 
tion of disease are not well understood, but in recent years light has been 
thrown in .some directions on the subject. Many of those sub-tropical 
diseases, of which malara is a type in man. and, sax. red-water and 
South African horse-sickness in animals, are now known to be caused by 
micro-organisms, which are transmitted to them by the medium of certain 
insects, such as mos<iuitos and ticks; so that their occurrence cannot be 
said to l)e directly due to climatic influences. Indirectly, however, they 
are. for the disease-conveying insects only flourish in latitudes where the 
ti'mperature and atmospheric moisture are such as to favour their 
development. 

The direct effect of atmospheric temperature is noticeable as a factor 
in disease. Apart from disease incidence due to sudden exposure to sun 
heat, long continued excessive heat induces debility and loss of tone and 
functional energy, leaving the system more open to attack by disease- 
pi oducing agents. Conversely, the adxent of frost, or excessively cold 
weather, may cut short outbreaks of raicrobian disease. On the other 
hand, long continued exposure to cold undoubtedly tends to lower vital 
energy, and so predisposes to disease. It has been frequently observed 
in America that the greatest jirevalence and mortalitv of swine fever 
occurs in the southern States during the summer, and in the northern States 
during the xvinter months; periods when the conditions of temperature 
and climate are such as to dimini.sh the natural or physiological resistance 
to disease. 

Lung affections are much more prevalent in low-lying situations, with 
a riioist foggy atmosphere, xvhile horses and rattle reared at high altitudes, 
where the air is more rarefied and dry, are well known to have more hardy 
disease-resisting constitutions. 
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' LOCALITY. 

Certain diseases are observed to I:>e more prevalent in some districts 
than others, and the increased prevalence can, in a numlxir of instances, 
be shown to be due to local conditions of soil and weather, or to localized 
customs of management. Fluke in sheep only prevails on low, marshy, or 
wet land, suitable for harboring the particular kinds of fresh water snails 
(physae), which are essential to certain stages in the life of the fluke 
l>arasite. In like manner anthrax, rheumatic affections, dysentery, Austra¬ 
lian stringhalt, and intestinal parasites, occur mostly on similar country. 
Foot-rot in sheep is known to l>e of most frequent occurrence on very wet 
land, with a clay subsoil, or on dry grav^dly country. Sand colic, impac¬ 
tion and paralysis of the IxDwels in horses are more prevalent in dry 
sandy localities, where the soil is devoid of surface humus. In the 
wind and rain-swept gullies and ranges of Cxippsland. and other hilly 
country, febrile diseases, colds, bronchitis, and other lung affections are 
more severe than in less tempestuous localities, and when contagious or 
infectious diseases, such as pleum-pneumonia, swine fe\er, and strangles, 
obtain a footing in such districts, their sf)read is more rapid, and thev 
are more fatal. In Australia the disease of horses know as “nasal 
disease,” which is reallv a form of osteo])oros‘s. is noticed fo be more 
rommon in certain Iw'alitics, as is also goitre and rickets in sheep. 
Similarly ‘S’oast disease ” or “cripples *’ when first of a character to 
demand attention, uas almost confined to the coastal districts. 

,S 01 L EXHAUSTION. 

I'he subject of soil-<‘xhaustion, which is destined to loom largely in 
connexion with the health and well-being of slock in Australia, may be 
given brief attention here, for it is, in a great measure, a (juestion of 
local stock management or agricultural customs. Ever since short]\ after 
the sheep industry got firmly planted throughout Australia, it has l^een 
known that certain tracts of country would bcc'oine, af,er a shorter or 
longer lajise of time, “ sheep sick,’’ and now, at the end of fourteen 01 
fifteen years from the establishment of the dairying indu.stry some areas, 
in Victoria at least, are suspected of hewing ^ (Mttle sick.” This means that 
the virgin land, through continuous grazing without manurial or cultural 
assistance, has become deficient in certain mineral constituents, and that 
consequently tho.se plants, to the growth of which such m'neral matters 
were essential, have died out, and plants of inferior quality, so far as 
milk production (or, in the case of sheep, wool production) is concernt^d. 
have taken their place. In other words the grazing of one clas.s of 
animal on the same land for a number of years has almost complete!\ 
altered the character of the herbage, and while the pasturage ma\ looh 
as Avell as ever, and may he as good for grazing another class of animal, 
its “substance” for the purpo.se for which it has been used, has van¬ 
ished. It is estimated that the amount of nitrogen lost to the .soil by 
means of milk removed from the farm averages 45 lbs. pet cow i>er 
annum ; of phosphoric acid and potash from 6 to 9 lbs. each. Taking 
even good land that will carry one cow to 3 acres, it will be seen that 
the land is being exhausted at the rate of 15 lb. of nitrogen, and 2 to 
3 lbs. of phosphoric acid and potash per acre per annum. 
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Throughout a period of prolonged drought, this form of soil-exhaustion 
is more (juickly effected. Most of the chemical elements which form the 
mineral food of plants exist in some lorra, and in minute Quantities, in 
the air, and may Ixi l)rought down and supplied to the soil by means of 
rain. The amount of nitrogen in the form of ammonia that is carried to 
the soil by rain in country districts during an ordinar>^ seastm is equivalent 
to 44 lbs. per acre per annum, in the neighlx)urhood of towns a greater 
amount is deposited, and therefore it is not in respect of nitrogen that the 
soil becomes exhausted. But phosphoric acid, in the form of phospha'te 
of lime, is deposited by rain to the extent of only half a pound p<*r acre 
per annum; that the deficiency ])roduced by grazing milking cows is not 
made up for naturallv, and exhaustion ol this essential soil Cjonstituent gcx*s 
on at the rate of ar least 2 lbs. per acre per annum—an amouiit equivalent 
to 10 lbs. of 20 per (vut. sui)erphosphat<‘. In dry seasons the advanlitious 
supply of mineral matter, b\ means ol rain, fails, and the deficiency 
becomes more T>ronounccd. 

OVKRSTOCKING. 

The subject ol overstocking ma\ here briefly adverted to. Apart 
from the ill effecis of cont nuous grazing just mentioned, and which Isecome 
much increased when ])addo<'ks are overst(x:ked, and apart also fn^m the 
actual foubiig of the herbage by excess of animal discharges, and by ‘M1 h‘ 
tramping of many feet.’’ there is the further disadvantage that th<* gwd 
grasses are continuously eaten off as they shoo; into growth, and are thus 
prevented from seeding. In this way the extirpation of much whole¬ 
some herbage is hastened. At tlie same time, useless or actually harmful 
and noxious plants which are not eaten b)' stex’k until the pasture is 
bare of nutritious gra.sses, are allowed to seed, until eventually the inniitri- 
tious herbage preclominates, the good grasses having been eaten out. A 
familiar nstance is (he gradual usurpation of a pasture bv Yorkshire fog 
grass {holcus Icnafus) where this grass has been sown with sweeter grasses ; 
the latter arc eaten down continually, while the fog is negh*cte<J by stock 
owing to its harshness, and being a strong grower, it soon takes possession 
of the pasture. Again, the well-known rib-grass or plantain {plantago 
lanceolata) being much relished by sbecj), is a u.seful grass on sheep 
country; cattle, how'^ever, neglect it, and on cattle runs it quickly l')ecomes 
a nuisance, not only on aejount of its spread, but because its flat habit 
of growth entails great waste of ground surface that could otherwise be 
utilized by more suitable grasses. Even in times of plenty, the folk 
of overstocking is not less acute, for then the noxious plants are left still 
more severely alone to propagate and spread their baneful presence over 
the pasture, occupying ground that would otherwise accommodate herbage 
of more nutritious character. 

Truly the factors operating towards deterioration of Australian pasture 
lands are many, and deserve thoughtful attention and action on the part 
of all concern^. At the risk of being charged with uttering a libel on 
the common sense of Australian farmers, a protest mu.st be here entered 
against the suicidal and w^asteful practice of burning off seeding grass 
during Iiountiful seasons, a practice which is carried out by not a 
few farmers in some highly-favoured districts. They fear bush fires, 
and instead of mowing the super-abundance of seeding grass, and turning 
it into h^y or ensilage, as a standbv for a time of scarcity, they thought¬ 
lessly resort to the characteristically improvident method of the fire stick. 
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ENVIRONMENT. 

Unwholesome surroundings may, according to their character and 
intensity, be such as to excite disease or predispose the animal to an attack. 
Vitiated atmosphere, as a result of deficient ventilation and perflation, is 
often a contributory cause of pneumonia, influenza, and other debilitating 
diseases in stabled animals. So noticeable is the effect of insanitary 
surroundings on the occurrence and spread of certain diseases, that it 
has become customary to group them together under the term ** filth 
diseases,’* By this is meant, not so much that filth in itself will cause 
these diseases as that their causative germs will find in the unclean sur¬ 
roundings—deposits of dung, manure, and rubbish, stagnant drainage, 
and the like—ideal conditions for maintaining germ life. As instances 
of such filth diseases. Tetanus (lockjaw), and influenza in horses, anthrax 
and abortion in cattle, swine fever and fowl cholera may be mentioned. 

Want of cleanly surroundings j especially of working horses, encour¬ 
age? skin diseases, such as mange, e<'zema. psoriasis (mal landers) crackled 
heels, mud fever, and grease. “ Foul in the foot ” of cattle, and foot-rot 
in sheep are other cases in point. 

Want of shelter from cold and rain or want of clothings by preventing 
the conservation of hodih heat, and want of shade from ex(X?ssive sun heat 
by retarding radiation of lx)dily heat, all influence the natural vigour of 
the animal prejudicially, and so predispose to disease. 

SPECIES OR KIND, 

Certain diseases are peculiar to certain kinds of animals. Animals ol 
the cattle tribe are alone liable to contract contagious Pleiiro-pneumonia, 
Tick fever, Black leg, Milk fever, and Rinderpest. Strangles. Roaring 
and Stringhalt are peculiar to horses, and no animal but the dog is ever 
affected with Distemper.; while Swine fever. Multiple al>scess {lymphadenitis) 
and roup are examples of disease, which are confined to pigs, sheep, and 
fowls respectively. Tn addition to typhoid fever, syphilis, and appendi¬ 
citis, a whole host of diseases could mentioned to which man alone is 
liable. 

Conversely, certain diseases never affect certain kinds of animals. 
Cattle are completely exempt from Glanders., horses from Foot-and-mouth 
disease, dogs from liver Fluke, .sheep from Purpura, and pigs from Red* 
w’ater. Donkeys, mules, and goats are f^ecuParly insusceptible to most 
of the disea.ses w^hich ravage the closely allied species—horses and sheep. 
Thus donkeys seldom suffer from any of the bony affections which are so 
common in horses, and they, a.s also goats, are practically immune against 
Tuberculosis, Anthrax, and like virulent affections of closely-related 
species. Such diseases, as Foot-and-mouth disease in cattle, Glanders 
in horses, Rabies in dogs, and Fluke in sheep, w^hile being primarily 
bovine, equine, canine, and ovine diseases resi)ectively may also affect other 
species, but in such cases the attack is frequently much modified in type, 
and milder in form. 

Frequently anatomical and physiological differences may determine 
the incidence of diseases peculiar to a species as in the case of appendi¬ 
citis in man, Sidebones and Roaring in horses, and Foot-rot in sheep; but 
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what the influence is which determines the incidence on particular species 
of animals of the diseases mentioned in the last but one preceding para¬ 
graph, is not satisfactorily known. Some light has been thrown on this 
aspect of the incidence of diseases by recent researches on the subject of 
immunity whereby it may be speculated that differences in chemical com¬ 
position and physiological affinities of the component parts of blood cells 
and blood serum of different animals may account for the susceptibility 
of some species over others to special diseases. This sul>ject will l>e more 
fully discussed under the heAding of ** Immunity ; but it may here be 
said that the most hopeful prospects of elucidating the problem lies in 
those directions to which seriim-studv leads. 


BREED AND TYPE. 

Certain types or breeds of horses are markedly susceptible to particular 
forms of disease. Weed or ** shot of gr,ease {lymphangitis), chronic 
greasy heels and canker of the feet are .seldom seen in other than coarse 
skinned and heavy-legged draught horses. .Amongst light horses, cracked 
heels are usually only mot with in coarse-bred and fleshy-heeled specimens, 
and but seldom in clean-boned flne-sk'nned horses claiming thorough-bred 
descent. Navi<'ular disease is rare amongst cart horses, though it is a 
common enough affection of light-bred animals. Amongst other animals 
the pronenes.s to milk fever of deep milking types and breeds, of cattle may 
be adduced in this connexion ; and in Australia it has been observed that 
the disease of the lymphatic glands of sheep called multi])le abscess, or 
lymphadenitis, is largel\ conflred to “ comebac'ks.*’ In .sheep, it is the 
lightly-bred merino and other fine-wooled tvpes that more quicklv qualify 
ft)r the “foot rotting paddock, while the liability of line-bred shorthorns 
and other pedigree rattle to contract all and .sundry con.stitutional affe'Ctions 
is notorious. 


CONFORMATION. 

^^any nslancps of conformation predisposing to dist*a.se could be men¬ 
tioned, but a few will suffice, Ponies are rarely roarers ; it is the long- 
ru^cked and fine-throaled horses that usually develop this disease. On the 
other hand, ponies and round-barrelJed hor.ses of all sorts appear to l>e 
prone to broken wind ; while those of the opposite build—“ herring-gutted 
horses -are well-known to lx? bad doers and liable to attacks of diarrhoea 
and other forms of indigestion. The as.sociation of s’ckle-hocks with curb, 
(i calf knees with brushing and speech-cutting, of sloping pasterns with 
break-down, of upright pasterns w‘th ringl')one, fetlock soreness (arthritis), 
and knuckling o\^r. and of narrow upright mulev feet with navicular 
disease, are more than mere coincidence ; they are oftentimes cause and 
effect. 


COLOUR. 

While the truth of the old saying that “ a good horse cannot be a bad 
colour ” may be adm’tted. there is ample justification for the statement 
that hor.ses of gcxxi colour have more robust constitutions and are less liable 
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to disease than ** off-coloured '* ones. By ‘‘good ” colour is meant that, 

no matter what shade, it should be distinctive and pronounced. Brown, 

with tan muzzle, hay with black ponts, dapple and fleabitten grey, and 
dark or liver chestnut, are favorite colours, and are characteristic of many 
great families, amongst which the grey “ Snowdens,” the brown “Smug¬ 
glers,” and the ticked-chestnut “Sir Hercules” descendants are still 
famous in the land, not so much for their colour as for the hardy family 
chariicteristics which accompany it. Mealy bays or browns with rusty 
manes and fawn legs; washy cht^stnuts with yellow mane, tail and leg¬ 
feathering; and light mushy roans, are types of bad coloured horses fre¬ 
quently met with, and almost as often found to be soft and skittery, full 
of funk, and without “lx>ttom.” 

The absence of pigment in the skin would appear to have some influence 

in determining disease. Hoofs and horns are appendages of the skin, 

and when white unpigmented), they are found to be more brittle, 
weaker, and more liable to disease than when coloured with pigment. 
Certain skin eruptions are more pronounced on white cattle and wliite dogs, 
and on the while patches of j>iel»ald horses; and cracked heels and grease 
are much more prevalent in white stockinged horses than in those with 
black points. In the latter case the influence of colour in causing the 
trouble is undoubtedly subordinate to the irritation produced by the 
frequent washing and careless drying to w’hich the legs of such horses are 
sul>j<H:ted ; and on the whole the author’s experience has not l)een such 
as to conliim the view' that ('olour has much to do with the causation of. 
or liability to, disease in a general way. 

The two mt^t striking examples of the association cf cx)lour and 
d sease are the melanotic tumors occurring under the tail in the region 
of the anus in grey horses and l)n»wH cattle, and the diseast^ of the w'omb 
of white virgin heifers, called “ white heifer disease.” commonly met 
with in the hilly i)arts of Cumlx^rland and the Lake district (England), 
lliese (lisea.ses are never foxmd h\ animals of any other colour. 

Attention is drawm b\ De Varigny, in his work on “ Experimental 
Evolution,” to the view that in albinos “absence of }>igment and sterditv 
are co-related expressions of tlie same constitutional change,” and he also 
ol>serves that “ the cause which induces albinism generally affects the re¬ 
productive functions in a marked manner,” partial or total sterility being 
induced. 

Metschnikoff’s investigate his in regard to the function of white blexKi 
corpuscles in disease have led him to conclude that depigmentation r>f 
man’s hair during advancing years is due to the destruction or eating up of 
the pigment by the white blood cells. If this he true, and if it be 
argued from it that all absence of pigment is due to invasion and attack 
of these living cells, it w’ould appear that colour, or more correct!v in this 
connexion, absence of colour or pigment, instead of l)eing a predisposing 
cause of disease, as is generally held, is rather an of disease. This 
view is supported also by the whitening of the hair, which grows on 
surfaces previously the seat of saddle-gall'S and other sores on dark- 
coloured horses. 


(To he continued.) 
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THE MALLEE FRONTAGE OF THE MURRAY RIVER. 

An Undeveloped Province of Victoria. 

A. S. KenyoHy C.E. 



RIVER MURRAY AT MILDURA. 


From Nyah, a small township on the Murray Kiver, some eighteen miles 
below Swan Hill, to the South Australian border, a distance of 450 miles 
ty the course of the river, the Victorian bank is almost entirely without 
inhabitants. The one striking exception to this condition of loneliness 
and abandon is the irrigation colony of Milcliira. Brr>ught into being 
under the most glowing anticipatidns, nurtured in toil and trouble—parti¬ 
cularly the latter—it has slowly achieved a large measure of success, 
34^7. 1 
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despite all adverse criticisms. The few miles of the frontage occupied 
—an area of less than 30,000 acres in all—support an industrious and 
prosperous population of 4,000 souls. This desirable result has been 
brought al:K>ut by the intelligent use of water, otherwise flowing past wasted 
to the sea. There is nothing at all exceptional alx)Ut Mildura itself. As 
a matter of fact, with the knowledge now acquired, many places, su])erior 
both in soil and in location, could be selected along the river. All along 
the lands adjoining the main stream is the best of soil King parched and 



KKJ) CLIKFn near MILDURA (l20-FT. IIKlIl). 


unproductive, awaiting the application of the water which Nature has 
thoughtfully brought in abundance to the spot, for man to draw upon. 


The Frontage Lands above Mildura. 

With the river frontage itself must also be considered the immediately 
adjoining interior lands of the Mallee country. As will be shown in the 
course of this article, the interior lands are, for the purposes of profitable 
and permanent settlement, practically inseparable from the frontage. There 
are, in the frontage lands of the River Murray, two main classes, the 
river flats and the higher ground—the Mallee itself. The character of 
the country, both in regard to the Mallee and the flats, but particularly 
the latter, differs so much above and below Mildura, or rather the junction 
of the Darling River at Wentworth near by, that it becomes necessary to 
treat these parts separately. The frontage above Mildura will be first 
considered. 


River Flats. 

The river flats comprise three different classes of soil and growth. The 
first, the red gum flats, intersected by creeks and billabongs, and studded 
with lagoons of a more or lass permanent character, grows little but red 









comes up, which is an excellent fodder for sheep. It is, howetver, an 
exception. Apart from the lignum bushes, there is little feed of value. 
Pigs should do well, and in this direction, there appears a chance of pro¬ 
fitably using these flats. Reclamation by levee works is not to be thought 
of; the consequent redaction in the flood-carrying section of the stream 
would tend to dangerously raise the level of floods. The locking of the 
river for the improvement of navigation will cause a considerable propor¬ 
tion of these flats to be submerged. The next division is the lower box 
flats, which are considerably higher than the red gum flats. They are 
of much older formation, and,, although formerly traversed by abandoned 
courses of the river, the resulting billabongs have been silted up, mostly 
beyond recognition, by the wide spreading of the si It-laden flood waters. 
The lower box flats are subject to light and partial flooding only, save at 
very high stages of the river. When free from suhmt^rgence for some 
years, a good season brings out a splendid growth of grass and edible 
bushes. Besides the ordinary native grasses, canary grass, wild oats, 
creeping saltbush, and many other varieties may be noted. The timber 
is almost wholly box, an occasional native wdlow lyeing seen. The box, 
though on these flats of large size, is of little use except for fencing posts 
and firewood. The higher box fiats form the third class. They are 
flooded, but rarely—at intervals of 20 to 30 years. The timber is smaller, 
of stunted, twisted habit, and very slow-growing. Tt is of service for 
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firewood onl\. ()(vasi<)nal pines and an cxld clump of Mallt'e are seen. 
I'he grass is l)etter and more abundant. The old man saltbush {atriflex 
nummtdarinm) oa'urs abundantly in places where it has not been eaten 
out armpletelv by over-stex'king.^ None of the other perennial varieties 
of saltbush is to be tound except in the interior, although the creeping 
saltbush {atripicx scmibaccatum) is fairly plentiful. Both the higher and 
lower l>ox fiats are suitable for graz'ng and unsuited for cultivation. The 
somewhat heavy natnn‘ of the soil precludes successful working under the 
light rainfalls of the district without irrigation, Avhile the fine soils of 
the Mai lee alongside :ire moie than sufficient for all the irrigation fxissible 
from the river, and at a far greater ])rofit than the flats. The timber 



CUFFS ON THK MURRAY. 

now on them with what may be grown in the future, will, however, becor e 
useful as a fuel supply for the numerous pumping plants which v ,11 
eventually spring uj) along the river. 


The Mallee Country. 

The Mallee country also embraces three classes; the frontage lands of 
good, generally excellent, equality ; the inferior inlerior lands—porcupine 
country ; and the medium to good interior lands. The frontage varies 
from very narrow—a few chains only in width—to several miles across. 
It rises abruptly from the river or the billabongs, in cliffs 100 feet and 
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over in height, or sloi)es up gently from horse-shoe shaped fiats until it 
leaches a level of 40 to 60 feet above the river. The vegetation sup- 



OPI*A' MAl.LLK COUNTUV. 

by it is mosth Malice {Eucalyptus dumosa, incras!iaia^ Bchrianny 
cS:c.) of an open character, altliough at times fairly dense. There also 



PINK (;KAI)Eh. 

occur in large forests, or scattered throughout, the Murray pine (callifris 
cipressiformis)^ bclar, buloke {casuarina glauca), quandong, lx)th l)itter and 
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sweet {santalum acuminatum)y needle bush {hakea leucoptera)^ myall, 
willow, cabbage, and many other trees and shrubs. The clearing of the 
denser parts, particularly the belar forests, will be a matter of some 
expense, cutting down and burning being worth up to 30s. per acre; but 
the rich soil thus made available will amply repay the outlay. Inter¬ 
spersed at frequent intervals are finely-grassed plains, or open spaces, up 
to several hundred acres in extent, which, dotted with shrub-like trees -- 
trimmed off neatly on the lower edges by the stock—and occasional pines, 
with here and there a lineK-foliaged red gum, present a sylvan aspect. 



PORCUPINE GRASS RIDGES. 


quite unlike the popular idea of the Mallee desert. In spring it would 
!•€ a difficult task to find in any other part of the State such plea.sant 
scenery. 


The Interior Lands. 

Behind the frontage fringe of good country lie the interior lands. Over 
a considerable portion there grows the porcupine or spinifex grass, a fairly 
reliable index to poor countr)^ Fortunately the porcupine grass is 
mainly confined to the low sandy ridges which traverse the country from 
east to west, while the flats between are of good red. soil, suitable for 
profitable wheat-growing. Phosphatic manures will be required, and 
systematic cultivation and fallowing. The aVjsence of suitable catchments, 
and comparatively inferior soil render this area hardly fitted for settlement 
on the ordinary lines; but in conjunction with the more fertile lands of 
the Mallee fringe, it is capable of being utilized with .success. There is 
also in the interior a considerable extent of mediiun, and in parts very 
good agricultural land. 
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TITE NOWINGI COUNTRY. 

At Nowingi, on the Mildura railway line, and extending westward from 
ther<i to the 142nd meridian, is a large tract of country presenting several 
]>eculiar features. Large salt lakes, some as much as twenty miles in 
Irngth—lakes in name only, having a thin skin of glistening 
white salt in the summer, and in the winter a film of w^ater 
o\'er their beds — cK^ciir thickly. On some, less salt than 
others, the beadbush (a si)ecies of rhagodia) grows, and oecasionallv the 
saltbush has taken hold. The saltbush occurring here is the sheep salt¬ 
bush.*’ It also is found mnstantly around the margin of all the salt Jakes 



IN THE NOWINGI COUNTRY, 


for a width of a few chains, and it grows largely amongst the Mallee 
bushes wherever they occur. Some large plains, which are probably, 
judging fn^m the evidence of their margins, and by the occurrence of what 
were formerly islands, the beds of old salt lakt4, are covered with the 
saltbush, to the exclusion of all other vegetation. A notable instance is 
the Raak Plain, of alwut 40,000 acres. On the high ground separating 
the lakes, magnificent lielar forests appear wdth much sandalwotTid (san- 
ialum fersicarium)^ pine, and other trees and shrubs. Considerable grassy 
plains occur with large clumps of tobacco bush, and immense fields of 
white and yellow everlastings. On the whole, very little mallee is to 
be met with. The fatal drawrback to the settlement 6f the Nowingi 
country is the water supply. Good or fair catchments are fairly numer¬ 
ous ; but good holding ground for the excavation of tanks is absent. 
Salt water is reached in a few feet at any good sites for tanks. It is 
proposed to work these lands in connexion with the frontage country at 
Carwarp—(x>imtry of the usual frontage type, except that it is not so 
elevated above the river level as usual. 
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THE IIATTAH AND OTHER FRESH-WATER LAKES. 

Another characteristic feature of the interior country is also the occur¬ 
rence of lakes, hut this time fresh -when they have water in them. The 

dKii 

mwr 



THE HATTAH LAKES—LAKE MOURNJ>OOL» 


flood walers of the Murray, making the’.r way over the flats, or through 
the billabongs and creeks, fill large depressions or lakes situated several 



DRIITING SAND,—J,AKE MOUKNPOOL. 


milt\s hack from the frontage. The Hattah lakes form an important series, 
tliere being about ten large lakes, a great nurnlx^r of small ones, and 
numerous fxjx swamjjs. I'he good land immediately adjoining the lakes is 
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not of as great extent as usual, while it is of such a loose sandy nature 
without any intermixture of clay to cause coherence that, except under 
irrigation, the breaking up of its surface by cultivation will not Ixj advis¬ 
able. As far as can be judged in the absence of levels, the whole series 
of these lakes can be filled or topped up annually during the high river 
periods, without the expenditure of any great sums of money’. In some 
of the larger lakes could be stored considerable volumes of water, while 
liom others the water could be excluded, and their beds used for irrigation. 
The beds are composed of a considerable diepth of black crumbly clayey 
soil, containing a fair amount of humus, and highly suitable for intense 
culture. 

Making permanent the supplies in the lakes would increase the amount 
of frontage to water for settlement purposes, and at the same time bring 
th(? interior lands nearer water. Near Narrung, and about *two and a half 
miles back from the river, across extensive higher box flats, is a lake of 



A MCUJ OF STEKUS AT lirMUANC,. 


alx>ut 500 acies in area, and ('apable, apparentlv, of holding t 6 to 
20 fert of water. Water gets in at long intervals, the last (X"('asion 
bting about twelve }«‘ars back. It is surrounded by high ridges, clothed 
with ])ines. When s(‘t‘n last in November, a small flcjck of sheep and a 
large mob of emu were the sole inhabitants. The land immediately 
adjoining the lake- the same is the case for all lakes, whether salt or 
fresh—is of excellent quality, particularly on the northern and eastern 
shores. Small irrigation settlcmcnt.s could be established on any lake, 
fdled regularly from the surplus or flood wafers of the Murray, and after 
locking, this would be easy of achievement. They would be on a much 
smaller scale than Mildura \ bur would score on account of lx‘tter soil 
and lower lifts for the pumped w’ater. 


BUMBANG. 

The country lying in the embrace of the river, as it makes its great 
sw’eep from the Murrunibidgee lunction round h\ Euston to the Con^ena 
Bend, is known as Biimbang. The whole of it. amounting to over 80.000 
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acres, is of first-class quality, and could be cut up into comjiarat vely 
small areas for wIjeat-growing alone. The vegetation, is similar lo the best 
of the frontage fringe, and the whole is well-grassed:, large plains alter¬ 
nating with open country. Rolling downs impart a pleasing appearance 
to the scene. The height above summer level of the river varies from 
60 to joo feet. It is suitable for fattening lambs, as the autumn and 
spring grasses rarely fail, even with the low rainfall, the light, sandy soils 
resix>nding readily to light rains. The pastoral lessee has some 3,000 
acres under Avheat, and is clearing a large area for further cropping, evi¬ 
dencing a considerable amount of faith in the profits of cereal growing 
up there. On the eastern boundary is another large Jake—Lake I’owell, 
or, as it is locally termed, Belcher^s Lake. This might also l)e readily 
converted into a iiermanent storage, and form the nucleus ol settlement. 
Probably no greater stretch than Bumbang of first-class land can be found 
in the State. All that is wanting to render it as valuable as an\, is water. 
Failing that, and water for the irrigation of the whole area is too much lo 
expect, much ma\ be produced from it by up-to-date methods of cultivation 
and cropjiing. 


DISEASES OF FARM ANIMALS. 

S. S, Cameron^ M.R.LW,S. 

III.--CAUSATION OF DISEASE. 

{Continued from Page 253.) 

TEMPERAMENT. 

Except that nervous and skittish horses are more liable to accidents, 
and fre(iiicntly c*xhibit a loss of appetite, purging, or other slight de 
rangement after a fright, or abuse, or other excitement, it may be doubted 
whether temperament has a.s much influence on the causation of disease «ts 
is usually suj>].x)sed. The idea that activity of the general or systemic 
cinailation, which is .said to be associated with high breeding and the 
sanguine temperament, predisposes to inflammatory di.seases and conges¬ 
tions is not supported bv experience in practice. In point of fact, con¬ 
gestions are more common in horses of languid dispo.sition and circulation, 
and inflammation will more often supervene on the attack of a common 
cause in a fat, ill-conditioned hors<.' with sluggish circulation than in a 
trained muscular horse, with heart and circulatory organs up to concert 
pitch. On the other hand, the tendency to dropsical swelling and puffi- 
ness of the extremities in coarse-bred horses, and which is put down to 
lymphatic temperament and sluggish circulation, is more reasonably ac¬ 
counted for by the anatomical features of the tissues concerned. The 
cow and shecj) are considered to have a dull, lymphatic temperament, yet 
except diirinc: the occurrence of actual disease, these animals are singularly 
free from “filling ” and puftiness of the legs, even when kept stall-tied for 
a lengthv time. 
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Pain may be felt more acutely by a horse of a highly nervous tempera¬ 
ment than by a crossbred **slug’'; but it by no means follows that the 
suffering of pain is made more pronouncedly manifest. In point of fact, 
the reverse is more often the case; and to oj^'rators of extended experience, 
the first violent plunge of the thoroughbred at the first cut of the scalpel, 
followed by the grim setting of the teeth and the dogged bearing of pain 
without further fuss,, are evidences of “ pluckon which could almost 
be based an estimation of the animal’s capacity for “ seeing it out ” at the 
end of a sternly-contesled race. This capacity to lx;ar pain without 
murmur is a feature in the high-bred one in marked contrast to the squeal¬ 
ing and groaning, wriggling, and sweating and general cowardly behaviour 
which is kept up continuously by the underbred cur while under the knife. 


SEX. 

It is obvious that the anatomical variation of the sexes v\ill account for 
till* occurrenc(‘ of diseas<‘ in one sex, which cannot occur in the other; 
but apart from this it has Ixten observed that in some few diseases to which 
both sexes are subject, nt»tably roaring in horses and bladder affections, 
that the proportion of affected males is measurably greate^r than females. 

'I'he incr(‘ased functional activity of the generative organs* of females 
during pregnancy and the lactation j^eriod induces tendency to disease, 
and the alteration of the nutritive equilibrium which occurs at such times is 
sometimes responsible for grave derangement of the system. Mares “ in 
season ” are frequently subject to attacks of hysteria, and are not seldom 
the victims of accident. 


AGE. 

So im]x>rtaiU a factor is age in regard to the incidence of disease that 
the term ‘‘ age period,” has come to have considerable s gnificance in the 
differential description of diseased's. Thus the age period of tul:>er<m]osis 
in man is that of adolescence, or early maturity (between 18 and 25) ; while 
in cattle, tuberculosis is primarily a disease of ad\anccd rnaturitv or old 
iige. Again, measles, acute rheumatism a?)d :ancer are associated in 
men with j)articular age periods, as are, in animals, white scour, distemper, 
rickets, black leg, and strangles with youth ; milk fever, roaring, navicular 
diseasij, si<k?hones, and splints, with maturity or middle age; and indiges¬ 
tion, intestinal calculi, blindness, tumours, and degenerations with old age. 
Lambs and calves are liable to invasion of intestinal and lung worms, and 
other parasites which older animals of the sy>ecies resist; and the period of 
dentition is frequentlv accompanied, especially in dogs, by serious nervous 
and digestive derangements amounting to disease. Det'ay, and unevenness 
of wear and growth of the teeth are accompaniments of old age in 
animals, and these, in turn, by preventing thorough and necessarv mastica¬ 
tion of the food, give rise to debilitv and various manifestations of indi¬ 
gestion, such as colic, diarrhoea and unthriftiness. 

In considering age as a factor in disease, it is well to regard it always 
relatively. As some men are young at 60, and others old at 40, so with 
horses; the vim, energy, and “cockiness” of some old stagers over 20 
should, if there was consciousness of the emotion, put to shame many a 
five-vear-old. 
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PREVlOUwS DISEASE. 

Many instances can be cited of previous disease, whether general or 
local, predisposing to an attack of either the same disease or some other. 
After recovering from laryngitis, bronchitis, pneumonia, pleurisy or other 
disease of inflammatory type, the patient is always more liable to a second 
attack from an even less potent exciting cause. The disease leaves behind 
it the proverbial weak spot,” and it is often a long time before this 
predisposition to subscfjuent attack disapi>ears. Weed, or “ shot of 
grease '' {lymfharigith) has a particular proneness to recur on the slightest 
provocation after a first attack. 

Some diseases almost invariably occur as a sequel to others of a dif¬ 
ferent type; to wit, chorea, or St Vitus* dance, following on 
distemper in dogs, rheumatic affections of joints following on influenza, 
roaring succeeding strangles, and so on. Complications during the course 
of a disease are often simply the result of the action of a cause which, 
without the “weakening*' produced by the already pre-existing disease, 
would be inoperative. 


DIATHESIS. 

This is a term used to indicate a constitutional peculiarit\ of individual 
animals, or of species of animals, in which liability to contract certain torms 
of disease is marked. In such animals or species, causes which would b^.* 
trivial and ineffective in other animals or species, result In the dtnelopment 
of serious conditions of disease. The rheumatic and tubercular d athesis 
are the most familiar examples in individual animals of this peculiar con- 
.stitutional condition. In an animal possessing the rheumatic diathesis, a 
slight cold or chill will precipitate an acute attack pf rheumatism, while 
in the tubercular diatlu*sis, although the bacillus of tuberculosis must be 
present lx?iore the disease can develop, the animal seems to become an 
cMSy victim to its attack. Diathesis is often confounded wdth herc'dity, 
but the distinction will be seen when it is .said that the tubercular diathesis 
is hereditarv. \vhile tuf)erculosis (the disease itsedf) is, wltli rare exc’e|)tic>ns 
liC^t so; the disease is not inherited, but ihe tendency to it is. 

As an illustration of diathesis cDccurring throughout a species, what has 
bt'cn termed the “ ossific diathesis** of horses, may be mentioned. No 
other species of animal cxh.bits such a tendency to the formation of bony 
dfjjosits and growtlis—splints, s])a\ins, ringbones, and the like bony disease 
growths are practically ])eculiar to the horse tribe. 

Sf)me animals ix>ssess a diathesis, or idiosyncrasy, with regard to cer¬ 
tain medieines ; for exnm])le, an ordinary dose of, say, alot^s, will produce 
most violent purging and iKnvel spasms in odd horses. In fact, it niav 
be said generally that horses in Australia are much more intolerant of that 
drug than tluiv arc in Britain, and it is consequently used much more 
sparingly in veterinar\ jjractice here. Another familiar example of this un¬ 
usual sus<’e|)tibility to the action of a drug is the violent irritation and 
pain produced when turpentine is applied to the skin of the hor.se, whereas 
in the rase of man the ai>plication has to be accompanied by pretty smart 
friction to produce even a glow or an unc^’mfortable degree of w^armth. 
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HEREDITY. 

The vulnerability to tubercle, which may be inherited, has already been 
referred to, and as^vitl^ this disease so with roaring, broken wind, spavin 
curb, navicular disease, ringbone, cataract, and the majoritv of diseases that 
have hitherto been classed as hereditarv, it is the tendency to the disease 
which is inherited, and not disease itsell.^ That is to sa\, animals with 
such tendencies will develop such diseases on tlie iiK'idence of slight ex¬ 
citing causes, whereas in other animals such <'aust*s \\oiild be ineffective. 
If such exciting causes are withhold, the hereditarily-disjK>st?d animal may 
escape the affection altogether. This is strikingly illustrated in the epe 
of roarers, whose offspring, when bred and reared in a dry hot climate like 
that of India and Australia, .seldom develop the disease, whereas in the 
damp chilly climate of the briti.sh Isles, such offsjning almost inevitabl) 
succumb to the tendency, and develop into roarers. It will be inferred 
from this that roarers are rare in Australia, and, comparatively s})eaking, 
that is so. Similarly, navicular disea.s<> rarely develops in Australia in 
horses which would be considered in England hereditarily predisposed, 
becau.se the exciting cause in tlie .shajK' of hard macadami/ed road does not 
exist, except in the neighlx)urhood of huge towns. When an inherited 
tendency to disease has not manifested itself bv the development of that 
disease in a given animal, it often happens that in succeeding generations, 
on the oc'currence of influences favorable to the developiiKnt of tht; (li.sea.se, 
it wdll be produced. Tt is fre<iuently obsc^rveil in regard to su('h diseases 
as ringbone, navicular disease, and cataract (blindness') in horses that the 
disease does not occur in the progeny until it readies the age at whi(di the 
parent U^came afTtx'ted. In 11 k‘ ('ase of the two former affe<'tions. this 
may simplv mean that similar (Y)n(litions of life (‘xpt‘rienccd during the 
same age period, nia\ produce similar results, but sudi an argument can 
scarcely apply in the case of cataract. 

ln‘hrccd\ng tends to accentuate characteristics, and ma> occasionally be 
practised with ad\antagt\ but intimate knowledge of its laws i.s necx'ssarv to 
prevent deterioration of constitution. Cvnsanguinit \\ which results from 
in-breeding, and bv wh*<'h is meant nearness of blood relationship, em¬ 
phasizes the tendenc'N to develn])mcnl of h<Teflitnr\ delects, so that where 
di.sease exists in a famih, dose buM'-ding .should be rigidl\ avoided. The 
bringing together of strains whi(ii each possess unsuitable characreristic.s or 


lit mr’v well to t|iialify this statcmeiU somt'whal in iht* case of tubfrculosis, 
in spite of the now widoh-held view’ th.it this disease is ne\cr inherited, for cases 
have been rccor«led of (.lives being bom nith the disease, and the follonnig case 
investigated, and not jm\ioiisly recorded, is here giv(-n, to excite discussion among 
those who hold that such cases are congenital, and not inhen ted :—In a diuk with 
generalized tuberculosis, the w'all ot the oviduct was the seat of extensi\e tuber¬ 
culous invasion, some of the tubercules discharging into the oviduct, in which was 
impacted a concreted mass of egg substance. Tliis* consisted of a ( cntral yolky 
portion, enveloped by altern.ite .md mromjjlete lax'crs of hardened albumen and 
shell, evidently developed successively during the lengthened st.ay of the impacted 
mass. Imprisoned between the layeis and belw^een the innermost of them and the 
volk tubercle bacilli were found, which had evidently been discharged from the 
tuberculous wall of the duct. It would njipcar from th’.s that a naturally 
developed egg might easily become impiegnaled during its passage along the 
oviduct by bacilli from its walls, and the question arises wdiether the tuberculosis 
which would doubtless develop in the chick after hatching should be described as 
having been acquired or as h.iving been transmitted hereditarily.—S.S.C. 
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a tendency to contract the same disease is very unwise for the same reason 
—the likelihood of such characteristics or tendencies being accentuated in 
the progeny. 

Cross breeding will at first favour increase of vigour, but much harm 
may ensue through want of knowledge or appreciation of the effects of 
prepotency in sire or darn, or of influence of an adverse character arising 
from injudicious mating. 

When disease is actually transmitted from parent to offspring before 
birth—as may occasionally be the case Avith strangles, anthrax, and some 
few other diseases—and is present in the offspring at or before birth, it is 
termed congenital disease, that is, a disease acquired from the parent by 
the offspring after conception, and during intra-uterine life.^ 

Defects of Confor^nation^ which predisix)se to disease, are most surely 
transmitted to the progeny, especially by prepotent sires or dams; anil 
while it is not necessary to risk an action for damages by actually naming 
sires that have proved useless on this account, most observers of stud 
racers will, without stretching their memories unduly, be able to call to 
mind many instances in which a horse of faulty conformation has managed 
to battle through a course of training and win races, and thereby gain a 
reputation, but whose progeny have been ])ractically worthless, through 
inheritance of the defect Avhich made their sire “difficult to train.One 
of the most conspicuous instances in recent years, is that of a placed horse 
in a fin de sicdc Melbourne (’up, which, magnificently formed in all other 
respects, possessed pronounxdK upright pasterns. This defect caused his 
premature retirement from the turf, and though given excellent chances at 
the stud, his progeny have, almost Avithout exception, l)ec‘n “tarred Avith iho 
.same brush,and unable, for that reason, to stand training. 


FOOD. 

On one hand excess of food, either in (juantit) or (luality, may predis- 

jiGse an animal to indigestion, colic, congestion of the liver, and like' 

derangements of the digestive functions, and on the other hand lack of 

food or starvation, by inducing debility, will lay the system open to the 

successful attack of germs and other direct causes of disease. Unsuit¬ 
ability of food is equally likely to pave the way for disease. Feeding 
on musty hay, for example, for a lengthened period will, if it does not 
actually cause the disease, at all evenfs prixiipitate an attack of asthma 
or broken AAund. New hay, and partially fermented chopped foods are 
notorious as causes of colic, “hoven/' and other boAvel disturbances. 

In this country those derangements of the digestive tract, caused often¬ 
times by unsuitable or defective food, of AA^hicIi chronic indigestion and 
broken wind are a type, are comparatively rare. This is due indirectly 


lit has recently become the fashion to say that all such diseases are “acquired,” 
actpiired in vtero^ and not hereditary. To all intents and purposes, however, 
I think such ca.ses come under the ordinarily understood interpretation of the term 
“hereditary”; and if that is conceded I fail to see the difference between a disease 
acquired in the womb before birth, and that acquired from the parent immediately 
after birth; so that, m the case of tuberculosis, which is doubtless not rarely 
acquired by the newly-born offspring from the mother through the milk, I am per¬ 
sonally of opinion that it may, for practical purposes, and in the absence of 
artificial conditioning, be considered to be hereditary. —S.S.C. 
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to the influence of climate. Throughout Australia, fodder of all kinds 
is usually harvested under circumstances that, with the exercise of ordinary 
care, preclude the likelihood of its being damaged, or rendered unwhole¬ 
some to a disease exciting degree, as is often the case with the grass and 
oereal fodder crops in Engliind during the broken-weather hay time and 
harvest seasons, so commonly experienced there. While the food of 
animals is thus mostly sound, it is of a character so monotonous as to ac¬ 
count for a variation in type of many disorders. Seed-grass hay, so largely 
used throughout England as a staple food is, on account of the seasons, 
very difficult to grow as forage in Australia, and hay consisting solely of 
half-riix^ned cereals (oats or wheal) is the staple food all the year round, 
and takes the place of tlie naturally mixed diet which grass hay itself 
affords. 

While it may be at once admitted that horses do not reejuire that their 
food should l>e varied to the extent requisite in man or other omnivorous 
animals, all experience points to the advisability of an occasional change 
of food. A diet which is suitable in the depth of winter is not calculated 
to be health-maintaiq^lng during the excessive heat of summer, yet the wheaten 
or oaten hay or chatl' ration is seldom altered; and if supplemented, it is 
by the addition of oats or bran by which the monotony is not varied. The 
want of variety is rarely relieved by the giving of carrots, or other alterative 
food, and ill is very exceptional for barley, maize, beans, peas, or linseed 
fcx>ds to lx? used. At certain seasons green stuff may be given, but, as¬ 
sisting, as it usuall) does, of \nung oats, it is no change, such as an 
occasional feed of green vetches, peas, beans, or prairie grass would be. 

WATER. 

What has l)<.*en written regarding f(x>d in excess or lack, may apply also 
to water, although animals will rarely take an excess of water if they are 
allowed continual access to it. On many extensis'c grazing areas through¬ 
out Australia, and particularly during drought periods, the only available 
supj)ly of water is that contained in natural water-holes, or artificial tanks. 
.Such stagii.int water is always highly charged with vegetable growth, and 
often with the urine and excrement of animals wdiich liave unrestr’eted 
access to it. In hot w^ealher it is likely to become putrid and filthy, and 
it loirns an ideal developing medium for legions of animal parasites—-fluke, 
taptnvorms, and the like. Hence the extraordinary pre\alence of intestinal 
and other parasites in Australian domestic animals, particularly dogs and 
sheeji; and hence al.so the fact that, excepting Ic'eland only, hydatid 
disease in man is more prevalent than in any other country in the world. 

Contaminated whaler, by virtue of the organ c matters and microbes it 
contains, is often an exciting cause of disease. Indeed. ihiTo are grounds 
for I>eUeving that the influence of contaminated water in the propagation of 
various epizootic diseases, has not been given sufficient w^eight. From the 
known method of spread of typhoid fever in man, it may he veiv w^ell 
argued that animal diseases of similar type are also frequently “ water¬ 
borne.” 


CONDITION AND TONE. 

High condition, using the term in the sense of over fatness, predisposes 
to lung congestions, as seen in fat pigs and cattle when over driven, and 
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to that derangement of the digestive organs so commonly occurring in stall- 
fattened oxen. Absence of tone, by which is meant a lack of vigour, and 
flabbiness, of the heart and muscular s>stcm together with feebleness of 
digestion and assimilation, may be set down as predisposing to conges¬ 
tions and dropsies, and aiiEeinhi, and want of what is known as “ physiolo¬ 
gical resistance,'^ and is often resi)onsible for determining an attack of 
contagious or infectious disease. 


HABIT. 

Instances of ** habit " in animals predis[X)sing to, or inducing, disease, 
are by no means so common as is generali) supposed. The Troneously 
termed “bone chewing habit/' so usual amongst cattle in certain districts 
and certain seasons, is evidence of a depraved appetite—an effect of 
disease rather than a cause; and in the same category may be included the 
“wind-sucking," "crib-biting/'’ “weaving," and “.stamping" habits of 
stabled horses. Amongst racing entires, the habit of spurious seminal 
ejaculation or self-abuse results in decline of their racing powers and 
general physical vigour, but beyond an abnormal lassitude and lethargv, 
it is not usual for actual diseases to l)e induced. The habh of licking 
themselves is responsible for the formation of hair balls in the stomach.s 
of cattle; and in horses the injury resulting in capped elbow is often attri¬ 
butable to the awkward position in which the animal habitually lies. 


EXERCISE. 

It is the want of exercise rather than its excess that pre(lispo.ses to 
disease attacks. Excessive exercise acts as an exciting cause. Such 

diseases as lymphangitis fw'eed or shot of grease), azoturea, congestion, 
and inflammation of the lungs and lamin'tis (founder) are likely to occur 
after a long period of abstention from exend.sc has been suddc‘nly ter¬ 
minated. 


NATURE OF WORK. 

The aetixilios of the animal, and the direction in which its energies 
are expended, have considerable influence on the orrurrence of disease. 
Broaillx speaking, it ma\ be said that (lie greater the amount of 
functional activity in a part the great(*r the liability to disease. One of 
the best illustrations of this statement is afforded hy the. modern dairv 
cow, which has had ihe milking capacity developed to an extraordinary 
degree with the result that tlie udder is now-a-days the fregiient seat of 
many diseases of an inflammatory nature which, prior to the inordinate 
iuciease »<f its lacteal actixities. were romi)aralively rare. 

Th(^ “ aumier, 'ammer, 'ammer on the \ard 'igdiway " is notoriously 
lesponsible tnr the occurrence of Inminitis. or founder of the feet, and of 
spbnts in loadsters, and sidebones in draught horses. S])rains generally 
—in tlie riU'ehorse sprains of the superior and inferior suspensory liga¬ 
ments and back (flexor) t(‘ndons, and curbs, and in the draught horse 
sprain of tlu* infeiior chock ligament boloxv the knee—are predis^xised to 
by tlu great strain liable to be iniposi^l on the parts bv the strenuous 
exertion during a rac'r in the one caw- or a heavy n])-hill pull in the 
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other. Hunters are particularly prone to congestion of the lungs and 
spasm of the diaphragm, on account of their being frequently subject to 
conditions inducing distress; and as an instance of the nature of the 
work predisposing to accident, the dislocations of the toe bones which are ut 
frequent happening in coursing dogs may be cited. 


Exciting Causes of Disease. 

As previously indicated, it is intended to consider under this head as 
exciting causes of disease per sc, only such agencies as between which and 
the disease j>roduced theic is direct evidence of cause and effect relation¬ 
ship. Such agencies may^ be brofidly classified as vital (microbes and 
parasites), phvsiolo^ical (medicinal agents and ])oisons), mechanical 
(violence), and chemical (poisons and toxins). 

VITAL EXCITING CxVUSES. 

Living germs, or micro organisms, or microbes, are now known io be 
the exciting cause of many diseases which, without their presence, cannot 
cxc-ur.. When the subject of microbic disease is being dealt with in its 
s])ecial place, the mode of operation of germs in the production of many 
diseases will lie indicated, and it will suffice here to say that it is 
extreme!) piobable that all contagious, infectious, and transmissible diseases 
arc caused by germs, although, as }et, the actual demonstration that such 
is the case in regard to some of the disea.ses which most markedly belong 
to one or other of these classes, is not possible. Foot and mouth disease, 
rinderpest, cow-pox, sli< ep-pox, rabies, and epizootic abortion are notable 
exam])les of diseases which aic essentially communicable, but of winch 
tlic mTiial causative germs jia\e not, up to the present, been discovered. 
I’nli! recently, pleuro-pneumunia of cattle, distemper of dogs, pneumonia 
Mid strangles of horses could be placed in the same category, the casual 
organisms having l>een dernonslTated only within the last year or two. On 
the otlier hand, the microbic origin of anthrax, blackleg (symptomatic 
anthrax), tuberculosis, liK'kjaw (tetanus), glanders, and swine fever respec¬ 
tively, has be<Mi lK*yond disjiute for a number of years. 

There are one or two diseases of whch milk fever, azoiurea, and rheu¬ 
matism are perha}>s the most ])raminent examples, aUnit which our know¬ 
ledge, though not at all limited, is so uncertain that there is scarcely justi¬ 
fication at present for <'}assing them as germ diseases. 

Parasites, both ext^-anal and internal, are disease-causing vital agencies, 
which are essentially direct or exciting. Lice in itch or pruritis, the 
dermatodectes and symbiotes parasites in mange and the tinea fungus in 
ringworm are ecto-parasites whose disease-producing action can be readilv 
observed. The “ sturdy ” parasite {canuris ccrebralis) in the brain of 
sheep, causing “ gid ” or staggers’^; the fluke parasite (distommn hepa- 
ticum) in the liver of sheep and \oung cattle, causing diarrhoea and emacia¬ 
tion ; the lung worm {sfron^ylus filaria) in the bronchial tubes of lambs 
and calves, causing bronchitis ; tapeworms {feema ccenurus) in the intestines 
of dogs, causing diarrhoea and indigestion; and hydatid cysts throughout 
tl)e organs of various animals may be instanced as types of internal or 
endo-parasites which excite disease. 
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PHYSIOLOGICAL EXCITING CAUSES. 

Closely allied to vital or living exciting causes of disease are those 
which excite or depress the various physiological functions of the body. 
Amongst such causes may be included the actions of medicinal agents in 
inducing what may be termed artificial disease—purgatives setting up 
diarrhoea, astringents inducing constipation, vesicants (blisters) causing 
congestion and inflammation, stimulants producing delirium, narcotics effect¬ 
ing coma (unconsciousness), and so on. Some poisons act physiologically 
—^prussic acid, strychnine, opium, aconite, alcohol, and many other poisons 
produce their lethal effects by stimulating beyond endurance or depressing 
beyond recovery the physiological activities of nerve tissue. Snake poison¬ 
ing in its most ordinary manifestation is a stiiking t'xample O' death tieing 
produced by jibysiological depression. 


MECHANICAL EXCITING CAUSES. 

Violence^ when directly exerted, causes fractures, sprains, bruises, abra¬ 
sions, wounds, and other injuries. Indirect violence, such as occurs from 
concussion during fast work on hard roads excites splints, spavin, side- 
bones, ringbones, and laminitis. 

Foreign bodies may mechanically obstruct orifices and tubes, and so 
cause disease, as, for example, in choking, in constipation, and impaction 
from intestinal calculi, in uraemic iX)isoning from blocking of the urinary 
passages with gravel or stone, in gangrene of the lungs and other organs 
from blocking of the blood vessels by means of blood clots formed in !,itu 
(tlmimhi), or parti(‘les of blood clot, tissue or pus conveyed ironi a distance 
(emboli). 

Pressure ,—Tumours pressing on the brain, and cysts and inflammatory 
exudates pressing on the spinal cord or nerve trunks, causing epilepsy and 
paralysis; liver abscess occluding, by comjiression, the biliary duct, and 
causing jaundice; and the undue bearing of the 'shoe on the angles of the 
heels, causing corns in horses, are all examples illustrating pressure as a 
mechanical cause of disease. 

CHEMICAL EXCITING CAUSES. 

Many poisons produce their effects by chemical action on the tissues. 
For example, the mineral acids, caustic alkalies, arsenic, tartar emetic, 
nitrate of silver (lunar caustic), and other caustics; also astringents such as 
tannin, catechu, and sulphate of copper (bluestone). 

Certain waste matters from the body produced as a result of tissue 
change, which are excreted by the lungs, liver, kidnexs, and skin under 
normal circumstances, commonly exert their deleterious effects chemically 
(when retained in the system from any cause). Thus, retention of urea 
produces azotuiea and uraemic poisoning; retention of bile gives rise to 
jaundice; and when carbonic acid gas is not eliminated, unconsciousness 
and delirium result. 

The various toxins which are produced by the action of living germs 
during the progress of such diseases as anthrax, septicaemia, and tetanus., 
are also presumed to act chemically; and it is by the elaboration and iction 
of these toxins, rather than to the other activities of the germs, that the 
evil effects of germ diseases are due. 
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SOIL BACTERIA. 

A. A. Brown, M.B., B.S, 

No. 4. 

Fixation of Nitrogen by Nitrifying Bacteria and by Chemical 

Processes. 

In article No. 3, which appeared in the Journal for November, 1905, 
it was stated that means existed by which plants could avail themselves 
of the free nitrogen present in the atmosphere, and transform it into com¬ 
pounds suitable for plant food, and in this article we will com¬ 
mence a discussion on the many facts associated with this profound 
problem; and we will endeavour to furnish, along with other appropriate 
informaiion, a general idea of the intricate workings of bacteria in the 
soil. It may at once be stated that it is now definitely known that certain 
plants. b\ a wonderful profxjrty with which they are endowed, can make 
use of the free nitrogen of the atmosphere as a food. This wonderful 
property of taking hold of free nitrogen and elaborating it into nitrogenous 
comix)unds is inherent in leguminous plants, and, in the present state of 
knowledge, leguminous plants are not to be regarded as by any means the 
least in imporlancc amongst all the important factors in the realm of vital 
forc’cs. 

It had long agitated scientific minds as to whether atmospheri.? nitrogen 
cYuild be utilized directly by plants as fexxi. For a long time the balance 
of opinion Avas agains: the idea, and it is easy enough nowadays to com¬ 
prehend the great ditficulties that beset the paths of early investigators 
who tried to solve the profound problem. Berthelot, in 1876, first defi¬ 
nitely proved that some plants had the power of fixing free nitrogen, and 
he also maintained that some soils, apart altogether from plant life, had 
the power of taking up nitrogen and converting it into nitrates. This 
property, we now know, is possessed by certain bacteria which reside in 
the soil, and Avhich are capable of exciting nitriilcaiion, 

Tn the soil, under natural conditions, nitrifying bacteria are perpetually 
at w’ork and constantly adding nitrates to it. If a soil is allowed rest, its 
quantity of nitrates wdll Ix" spontaneously increased, so rest and falloiv 
are factors in increasing the amount of nitrates in the soil. The nitrogen 
for the prodiu'tlon of tho.se nitrates is, in part, derived from the atmo- 
sj)herc, and certain bacteria in the soil have the power of seizing hold 
of free nitrogen anti of ('onverting it into nitrogen rompounds. which 
eventually are transformed into nitrates. Nitrogen, then, can be corn- 
hired in the soil by certain bacteria without the intervention of plant life; 
but, although this pow^r of fixing free nitrogen is not distributed over a 
wide range of germs, nevertheless its importance in Nature must not be 
under-estimated. It probably is of far greater moment than w'c at the 
present day can ever hope to form a proper appreciation of. 

The passage of a flash of lightning through the air causes a combination 
of the oxygen and nitrogen present therein, and the nitrates thus formed 
are ultimately w^ashed into the soil by the rains. Then, again, by the 
agency of electricity, nitrogen can he fixed, and it is possible that the near 
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future may see great developments in the direction of the production of 
artificial nitrates for manurial purposes by the use of this force. Nitrogen 
from the air I'an also be fixed by lieing compelled to pass over carbide 
oi calcium at a high temperature, and this process of fixing nitrogen can 
be conducted on a scale to produce nitrates at a reasonable cost, and in 
large quantities. 

I have cultivated from the soil of Melbourne a bacterium identical, 
morphologically, with the bacillus ellenbachiensis, an organism said to 



BACILLUS ELLENBACHIENSIS FROM SOIL OF MELBOURNE (HIGHLY MAGNIFIED). 

have the power of fixing free nitrogen under (’erlain circumstances. It 
is however, quite probable that all soils contain bacteria that can fix 
free nitrogen in an insoluble form, and, to obtain the maximum effect 
fiom tlTem, all that is needed is proper cultivation and treatment of the 
land. Profes.sor Eschweiler, of Hanover, and Dr. AVoltereck, of London 
and New York, claim to have discovered a new process of collecting and 
fixing free nitrogen from the atmosphere, not directly through the roots 
of plants, but by taking advantage of changes associated with the com¬ 
bustion of peat. The process consists in passing a :iirrcnt of air mixed 
witir steam over a mass of peat maintained in a state of slow combustion. 
As a result, ammonia is iormed by the* clM*mi('al combination of h>drogen 
ol tained from the steam, with part of the nitrogbn originally present in- 
the peat and part of the nitrogen contained in the air passing over it. 
Then the current of mixed gases is passed through sul])huric arid, and 
sulphate of ammonia is formed. It is said that five tons of ammonium 
sulphate can be obtained from 100 tons of peat. As time goes on, vet 
more effecti\’€ and sim])ler artificial pnx’esses may l)e alighted on for 
combining the free nitrogen of the atmosphere in a form suitable for 
plant food. 

If large quantities of nitrogen :an Ix'* fixed by anv or all of the various 
methods to which attention has been drawn, then no alarm need l)e felt 
.IS to the source from which future supplies of nitrates will be obtained 
to meet the workTs requirements. 


Fixation of Nitrogen by T.fguminous Plants. 

There are certain plants {leguminous flanfs) working in conjunction 
with c-ertain bacteria {nitrogen-fixing bacteria) that have the power of 
seizing hold of the free nitrogen of the atmosphere and of combining it 
in their tissues, and thus increasing the amount of combined nitrogen in 
the .soil. We have already pointed out that plants can obtain the carl)on 
they require for their nourishment from the carbonic acid gas of the 



277 


8 May, 1906 .] Sotl Bacteria, 

atmosphere, and, at first glance, it might appear that plants might also be 
able to obtain their nitrogen from the free supply of this gas in the 
atmosphere in much the same simple fashion but careful experiments, 
however, have conclusively shown that the general run of plants cannot 
obtain their nitrogen in any way analogous to the way in which they 
oI)tain their carbon. There is, however, one order of plants—the Legu- 
minosce —that is definitely known to possess the power of absorbing the 
free nitrogen of the atmosphere in a remarkable fashion. If w'e pulled 
up, in its entirety, one of thes^^ leguminaus plants, and examined its roots, 
we should find them covered with little lumps, or nodules. These nodules 
aie easily seen on the roots, and, when examined microscopically, they are 
found to be full of barteria. These bacteria have the power of taking 
hold of free nitrog^^n, ind of fixing it in the nodules. For convenience, 
these bacteria are called nitrogen-fixing bacteria. With but few excep¬ 
tions, no other plants, except leguminous plants, have the property of 
being able to obtain their nitrogen direct from the air. All other plants, 
without exceptions, can only avail themselves of nitrogen as a food when 
it exists in the form of nitrate. 

All leguminous plants, by the agency of the nitrogen-fixing bacteria, are 
able to assimilate tree nitrogen, and manufacture it into nitrogenous cr 
proteid material, just as all classes of plants are able to obtain carbon 
from the carlKniic acid gas of the atmosphere, and build it up into highlv 
cc;mpl(^x organic compounds. The discovery oi these organisms in the 
tubcr('les on the rootlets of leguminous plants was made by Hellriegcl 
and Wilfarth. The absolute necessity for the presence of these organisms 
in the soil intended to grow leguminous crops was shown by Nobbe. He 
sterilized soil, containing all necessary plant food constituents, by heating 
it to a high temperature, and then he planted in it seeds of legumes. 
St('rile water was used to water the plants. The seeds germinated, the 
phints appeared above ground, but were stunted, and remained stunted 
throughout their period of growth. On examining the rootlets of these 
plants no nodules were found. In other portions of the same soil, which 
were ncK sterilized, control plants sho\Ned a luxuriant growth, with abundant 
formation of tubercles. 

Again, seeds of a leguminous plant sown in ordinary soil, containing 
ail necessary plant fcxxls, excejit nitrogen, and watered with pure watef, 
v.ill exhibit marked peculiarities. The seeds will germinate just as if a 
store of nitrogenous foods existed in the soil, and, at the outset of exist- 
c!.ce, the voimg plant develops just as well in the absence of nitrogen from 
the soil as in its presence. It feeds at first upon the foods stored up in 
the cotyledons, or seed-leaves. As soon, however, as this store of food is 
exhausted, the plant receives a temporary set-back to its development, 
ard, judging by the appearance it assumes, one would think that it was 
alx>iit to perish, and that it could not again recover its vitality. The 
cause of the si:klv condition is to be attributed to the absence of nitrogen, 
for all other foods are present. The condition is one of nitrogen-hnngcr. 
An\ plant-apart from a few exceptions, to be mentioned later-but a 
legume, if grown under conditions such as those detailed, would never 
recover from this condition of fuirogen-hungcr, A legume, however, will 
be observed to remain sickly from a few days to three weeks, according 
to circumstances, and will then quickly rec^over. It will rapidlv be:ome 
green, and start to grow vigorously. When mature, it mav be just as 
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large, and contain just as much nitrogen, and possess as many tubercles, 
as one provided with a nitrogen fertilizer from the start. I'hese experi¬ 
ments demonstrate that leguminous plants can grow in a soil destitute of 
nitrogen; but it must not be concluded that it is not necessary for a soil 
to possess nitrates to promote the growth of leguminous crops. On the 
contrary, the presen :e of nitrates assists the leguminous crops to tide 
over the nitrogen-hungcr stage; but, as soon as that stage is passed, they 
no longer require nitrogenous manures, for they then can readily procure 
ah the nitrogen they require from the atmosphere. In practice, the fart 
is taken advantage of by farmers, who plant soils poor in nitrogen with 
kguminous crops. When the crops are mature the\ are ploughed into 
the ground. The ploughing in by the farmer of green crop's constitutes 
the practice known as green-manuring^ and reference will be made to it 
later. 

It IS highl\ probable that the original sources of the world’s stock of 
combined nitrogen that is now being exploited are to be traced to the 
activity of the bacteria found in the nodules of leguminous plants. 


Root-tcbercles or Nodules. 

On exiimining a leguminous plant that is carefully }>ulled up from the 
giound in its entirety, there is observed on its rrxits and rootlets a niimlxT 
cf little tubercles, or nodules, or swellings. Their size varies much, and 
varies also according to the variety of plant examined. Some may be as 
small as a pin’s head, others as large as a loea. These nodules had for 
centuries attracted atUaition, and were long thought to be of the nature 
of a disease. It was, however, a puzzle to observers to lind that those 
plants that had the most nodules were the most vigorous, and those that 
did not, for some reason or other, develop tuliercles, or that only developed 
them in moderate amount, were poor in comjLirison with those that had 
them largely developed. This fact, no doubt,, to them, explod(‘d the 
notion of their lacing a disease, but their function was not then understood. 

A series of experiments in connexion with their formation led to ver\ 
interesting results being obtained. It was found that tubercles would not 
form if the plants were grown in sterilized soil and watered with sterilized 
water. Killing the bacteri i in the soil had a profound influence on the 
development of the ])lant, and, indeed, unless sufficient nitrogenous food 
was added to meet the plant’s requirements, it would perish. In sterile 
soil, even when nitrogenous food is added in sufficient amount, plants do 
not vigorously thrive. They are stunted in their growth, and form no 
nodules. Now, leguminous plants grown in sterile soil quite destitute of 
nitrogenous food, but watered by water with which ordinary soil has been 
mixed, but from which all solid particles hav'e been filtered, display pecu¬ 
liar characteristics. I>egumes grown in sterile soil containing no nitro¬ 
genous material, but watered with infusions of ordinary soil, from which 
all solid matters have foeen removed, eventually become vigorous plants, 
bur a marked peculiarity in the course of their growth is observed. The 
seeds, when sown in such soil, readily siirout, and the little plants grow 
splendidly until all tlie nitrogen stored up in them is exhausted, and then 
they become sickly. The leaves turn yellow, and show an appearance of 
drying up. This sickly condition is caused by lack of nitrogen, and Cohn 
speaks of this stage in the development of the plant as the nitrogen-hunger 
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stage. After enduring nitrogen-hunger for a few days, the plants recover 
their vitality, become green again, and start growing vigorously, and,, when 
mature, are large-sized plants, yielding good crops. 

Now, control plants, grown in sterile soil, destitute of nitrogenous 
material, and watered with pure water, sprouted just as readily as those 
watered with soil infusions; but, when all the nitrogen in the seeds was 
used up they became sickly, and from this :ondition they never recovered, 
but died away. 

It has already been staled that, upon examining the roots of those 
plants that were grown in sterile soil whi(*h was watered with soil infusions, 
numerous nodules were found; whereas on the roots of plants grown in 
sterile soil, c(mtaining all necessary plant food constituents, but watered 
with pure water, no nodules were found on the roots. The facts detailed 
indicate that in the soil infusion there was an agent which favoured the 
development of tubercles, and thus led to the fixation of nitrogen with 
vigorous development of the plant. Leguminous plants possess the pro- 
j:)erty of being able to fix nitrogen in their tissues, and it is this property 
which is inherent in them that enables tliem to tide over the nitrogen- 
hunger stage. The bacteria that exist in the nodules Dan in some way 
transform the free nitrogen into nitrogenous material, and thus lead to 
the plant being supplied with this indispensable food. 

Root-Tubercle Bacteria. 

The facts that have l>ecn detailed concerning the j^roduction of tutx?r 
cles led observers to assume that living organisms were the agents effecting 
tile processes. Microscopic examination of the tubercles led to the dis- 
aivery in them of small tiodies of various shapes and sizes, but early 
investigators thought that these bodies produced a disease of the plant 
tissues, thus causing the development of the nodules. Nowadays their 
function has been determined, and, instead of being regarded as of a 
baneful nature, they are incorporated amongst the propitious organisms 
on tlie globe. Bacteriologists, after the discovery of the germs in the 
ntKlules, set al»out isolating them and growing them in special culture 
rradia. By adopting certain latwatory methods, the bacteria can be 
isolated and grown jiure. In gelatine-plate cultures, they form small 
mucinous colonies, but do not liquefy gelatine. They are strictly aerobic, 
and demaial full supplies of ox\gcn to promote growtli. 

That the bacteria produce the tubercles .seen on the rootlets has been 
definitely ])roved by exf^riments. As already related, leguminous plants 
were grown in sterile soil, possessing no nitrogenous material, but watered 
vvi'th soil infusions that naturally contained the organisms, with the result 
that numerous tubercles formed on the roots, and the plants developed ; 
whereas plants grown in similar soil, but watered with pure Avater, deve¬ 
loped no tubercles, and perished. 

In germinating peas, kept moist and warm without being planted in 
the soil, nodules can be made to appear on the rootlets, if such are 
wounded by being pricked with a needle, and then dipped into mineral 
solutions containing pure cultures of the germs. 

In the nexhiles the bacteria may display many grotesque forms. Some 
are y, and some r shaped, some are branched, some are like the Greek X, 
some are rods, and some are cocci. Sometimes long thread-like masses 
filled with ba:teria are seen. A drawing by the Government Printer of 
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the germs found in the nodules of the broad-bean plant shows various 
forms, and some indication of their appearance can be obtained from the 
preparation, which was made in my laboratory. A drawing of the bac- 
teiia, derived from the nodule of the broad-bean plant, but cultivated in 
sj'ecially-prepared gelatine before being mounted, reveals an almost uni¬ 
form tyi^ of organism, thus offering a contrast to the form of the germ 
as it exists naturally in the nodules. 




BACTERIA FOUND IN NODULES 
OF BROAD-BEAN PLANT 

(highly magnified). 


BACTERIA CULTIVATED IN GELATINE 
FROM NODULES OF BROAD-BEAN PLANT 

(highly magnified). 


The nodule bacteria, no doubt, exist in almost all soils, and make their 
way into the roots through the delicate rcx>t-hairs at a very early stage 
of the plant^s growth. Once inside the roots, they find favoiable condi¬ 
tions for development, and they, no doubt, stimulate the tissues, so that 
an increase^^d growth of the loots occurs. The tubercles are really growths 
produced by the activity of the germs,, and, although it may be rjuite eas\ 
to demonstrate thiat the germs produce the tubercles, it is not so easy to 
show that they can cause the plants to assimilate free nitrogen from the 
atmosphere. It is not definitely known w^hether the nitrogen is absorl>ed 
through the leaves or tlirough the roots, but the balance C'f opinion 
inclines to the assumption tint it i.s absorlx'd in the soil water through 
the roots. The nitrogen, then, does not directly oomc from the ;n’r, hut 
fH»m nitrogen dis.solved in the soil water, the ultimate source of which, 
however, is the atmosi)h<‘re. Leguminous plants arc an essential taTor in 
the fixation of nitrogen, but the plants cannot fix the nitrogen in the 
absence of the bacteria, nor can the bacteria vigorously thrive in the 
absence of the plant. The as.sociation of the leguminous plant with the 
nitrogen-fixing bacteria, Bacillus radiciccla^ is the amdition essential for 
the fixation of nitrogen. The association of two different organisms work¬ 
ing togetluT for mutual benefit is known under the name of svwhious. 
Whether it is the plant or the bacillus that fixes the nitrogen, or whether 
the two must work concurrently to produce the result, is not clear. Some 
in\estigators claim that the bacillus fixes the nitrogen, and tint the roots 
are simply appropriate media for their development. This is rjuite pos¬ 
sible, for, as already pointed out, certain bacteria can fix free nitrogen 
indet:)endtaitly of leguminous plants, so that it is possible, indeed, that 
the bacillus can fix free nitrogen independently of leguminous crops, and, 
if that circumstance should prove to he trustworthy, then cereal cro])s 
might be Ixuiefited bv an application of cultures of the germs to the soil. 
Tn a plot on which I carried out experiments, a maize ciop, and sub.se- 
qiiently an oat crop, npjmared to have benefited materially bv the appli¬ 
cation to the soil of pure cultures of nitrogen-fixing bacteria derived from 
the pea, broad bean, and clover. The control plots, to which no germs 
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were aSded, did not show such vigorous growth, but extended experiments 
will require lo be made before definite announcements can be made, and 
it is only by experimentation that trustwwthy results can Ixf obtained. 

Again, some investigators think that the leguminous plants fix the 
nitrogen through the agency of their leaves and roots, the germs in tlie 
r.>ots merely serving as agents to stimulate the normal functions of the 
plants. Those who maintain this view declare that many other plants 
fiosides the legumes can fix small amounts of nitrogen. They sa\ that 
algae, oats, mustard, and other plants can assimilate tree nitrogen. Even 
if such plants can fix nitrogen, the quantity they assimilate is extremcls 
small as compared with that fixed by legumes. Ordinary plants, or even 
leguminous plants, in the absence of bacteria, have but little power in 
fixing a quantity of nitrogen appreciable to the chemist. It has been 
remarked that certain soil bacteria can fix free nitrogen in an insoluble 
fi.im, and it has been suggested that tulx^rcle bacteria avail themselves of 
tnese compounds and render them soluble for the needs of leguminous 
plants. It is impossible to say which theory is correct, but the fact 
that the Bacillus radicicola nnd the leguminous plant yvorking together 
cai' fix, in large amounts, frcic nitrogen is indubitable. Lender natural 
Ci.nditions, the bacteria in the nodules, along with the protoplasm of the 
noilules themselves, arc incessantly joining forces with the nitrogen cir:u- 
lating in the soil to promote its conversion into organic material. It must 
ru t be overlooked that, although leguminous plants can, in the presence of 
the bacteria, fix fre<^ nitrogen even in the absence of nitrogenous com¬ 
pounds, yet they prefer taking their nitrogen from nitrogen compounds in 
the .soil, if such compounds exist in sufiicient quantity. If, however, the 
soil does not furnish them with sufficient combineil nitrogen for their 
giowth, then they fall back upon the atmosphere for their supplies. If 
a soil is well supplif'd yvith nitrogenous material, there is little or no fixation 
nf free nitrogen by leguminous crops; hut, if the soil is poor in nitrogen 
compounds, then the leguminous crops draw upon the atmosphere for tlie 
nitrogen food thev require. The fixation of nitrogen by legumijious 
yd ants and nodule bacteria working in unison occurs only when the soil 
Is deficient in nitrogenous y)lant foods, and, where such deficiency exists, 
legumes and bacteria, conjointly acting, restore its fertility. 

{To he continued.') 


GAJlDKN NOTES. 

/. Cronin^ Inspector Vegetation Diseases Acts. 

The Dahlia. 

The Dahlia is a hardy, herbaceous, tuberous-rooting, perennial plant, 
the whole of the original species being natives of the sandv meadows of 
Mexico. The dahlia was fiist introduced into Sy^ain and England in 
1789. The original plants imported into England were lost, but seeds 
were introduced five years later, from which plants were raised and 
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cultivated. The credit of improving the original types, the flowers of which 
were single or semi-double, is due to Continental gardeners, Nsho.,, during 
the period of the Napoleonic wars, had raised many varieties of superior 
character. Count Leliur, of St. Cloud, in France, was one of the most 
successful hybridists, raising a number of fine double-flowered varieties 
of varying shades of colour. After the peace of 1815, the finest Conti¬ 
nental varieties were introduced into England, and gardeners there began 
the work of improvement which has continued to the present. For man\ 
years, raisers of new varieties aimed at the production solely of show or 
fancy dahlias, with rounded T>^tals building into flowers of globular form, 
and discarded any that varied from that standard. The introduction of a 
garden variety (“ Jaureziifrom Mexico, whicli produced sc rlet flowers 
resembling certain species of cacti in form, was the l)eginning of the evo¬ 
lution of the present cactus type. There are still a few gardeners who 




CACTIJ.S, “ MRS. J. CRONIN." 
SCARLET, NARROW PETALLED AND 
INCURVING. 


CACTUS, “j. H. JACKSON.” 
MAROON CRIMSON. 


aim to raise new varieties of .show dahlias, but most of the raisers at the 
present time attempt to improve the cactus dahlia, tlie flowers of which 
are stellate in shape, with long, narrow, rolled petals regularly arranged, 
ami of more or less incurved form. The original cactus type is altogether 
sujierseded, and so are many of the finest varieties known five years ago. 
A number of the.se are now classified as de,:orative dahlias, the petal.s 
being broader than in the later tyj)e.s. Other clas.ses are Bedding and 
Pompon dahlias, really branching and diminutive show kinds, and the 
single varieties. The tree dahlia {Dahlia tmperialis) is grown occasionally, 
but rarely blooms where early frosts occur. 

Propagation. 

CUTTINGS—DIVISIONS—SEEDS. 

Most of the plants piircha.sed from nurserymen are produced from 
cuttings taken from plants that have been forced into growth in hot-houses 
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during September and October. The cuttings arc taken from the plants 
when about 3 inches long, and inserted in small pots filled with sandy 
soil. The pots are placed on a heated tank, where the cuttings root in 
(wo or three weeks, afterwards being re potted and gradually hardened 
preparatory to being planted out in season. Division of the crowns is 
usudly the method employed by gardeners who have no hot-house. The 
roots are divided from the stems downwards, care being taken that there 
is a grow'th bud on each division. There is no need to divide the crowns 
until the buds are well developed. One tuber with a portion of the stem, 
carrying one or tw^o buds, is sufficient* but tubers only are useless. Seed 
shoiifd be sown in the open ground, or in pans or boxes, early in October. 
Light soil is most suitable. If slugs or snails are prevalent, they will 
destroy the young plants, unless prevented. The plants should be shifted 
tj their flovvering quarters when about 3 inches high. Fair room should 



be allowed them, for they will grow into large plants during the season, 
and will bloom during March and April. 


Soil and Culture. 

Dahlias thrive lK*st in a soil fairly friable and rich in plant food. 
Some of the finest exhibition blooms shown in Melbourne are grown in 
light sandy soils. Strong, fairly open, loams will produce equally fine 
blooms, often more corre:t in type. Good drainage is an absolute neces¬ 
sity. The beds should be prepared some months before planting time. 
A good dressing of cow or stable manure (or a mixture of each), half 
rotted., should l^e worked deeply into the soil, and occasionally turned over. 
In the last digging before planting, a dressing of Ixinedust or super¬ 
phosphate should ^ worked into the beds. When choosing a site for a 
dahlia bed, a position sheltered from the heavy winds should be selected. 
Exclusion of light and sunshine by high buildings will ** draw ” and 
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M^t'aken the plants; planting near large trees will have a similar effect. 
An easterly aspect, with comparatively low shelter from wind, is best. 

Dahlias"are at their best during March and April, and to have them in 
bkx)m at that time, plants should be set out late in December .and earh 
in January. Divisions of crowns may be set out a fortnight later than 
young plants grown in pots. A stake should be driven firmly into Ihe 
soil before planting, and the plants lightly shaded for a few days, should 
the weather be hot. After culture will be occasionally stirring the surface, 
tying as growth advances, thinning shoots where crowded, and watering. 
A mulch of stable manure should be applied at beginning of February, and 
wdll save a deal of watering and keep roots cool and moist; they must 
be maintained in this state in most soils, or red spider will attack and 
spoil the plants. 

If exhibition blooms are desired, about six or eight shoots only should 
be allowed to grow, and from these the lateral shoots should be removed 
as they develop. The flower-buds should also be thmned, but not too 
severely, or coarseness will follow. After the plants '' die down the\ 
may be lifted and stored in a cool dry place, or may he allowed to remain 
in the ground till the end of wdnter, and then be lifted and stored until 
planting time. The cac*tiis section is most popular, and the following art" 
good up-to-date varieties:—l^'lorence M. Stredwick,’’ “ Fairy,’* “ Mont 
Idanc,” Mrs. F. MrQuade,” ‘‘Mabel Kerslakc,” white; “Mrs. E. 
Mawlev,” “ H. F. Rolx^rtson,” “ Sunflower,” “ J. ?. Barber,” yellow ; 
‘ Premier,” “Conrad,” “Mrs. J. Cronin,” “Vivid,” “Oliver Twist,” 
red; “Mrs. J. W. Wilkiason,” “Mrs. Adrian Knox,*' “Pink Pearl,” 
jink; “ J. W. Wilkinson,” “ J. Weir Fife,” “Sir A. Lamb,” “Purple 
Jackson,” purjde; “Charm,” “Cockatoo,” parti-col oured; “Mrs. T 
Rooney,” “ J, B. Riding,” “ J. H. Jackson,” “Mrs. G. H. Kerslake,” 
“ Germania,” other shades and colours. 


Flower Garden. 

As the herbaceous plants fini.sh blooming the stems should be cut to 
the ground, and in case of such as chrysanthemums the stools removed to 
some out-of-way place during the winter. The removal facilitates manur¬ 
ing and digging the beds especially, and the young plants will be hardier 
and sturdier when wanted in spring. A good dressing of fresh soil will bt' 
of more value than manure, especially in small gardens where particular 
plants are grown in the same beds each year. A few inches of the “ top 
spit” of ordinary pasture land of the nature the plants require, with 
manure w^orked in with it, will make the garden staple .almost equal to 
virgin soil. Too much stable manure is often added to the soil in small 
p’aces, the consequence being that the soil becomes cold and sour. A 
dressing of fresh lime and some new soil will be of great benefit in .such 
cases. 

Beds for the ro?eption of roses should be prepared, clay being added 
to light sandy soils. Well-rotted manure should be used, and worked 
deeply into the l>eds. Nothing is gained by very early planting of roses; 
next month will be quite early enough. A list of the best new kinds wdll 
be supplied in the June issue. 

Hardy annuals may he planted, as also a number of bull:>ous plants, 
including Tigridia, Lilium, Iris, Tuberose, Lily of the Valley, summer- 
b'ooming Amaryllis, and many others. 
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Kitchen Oarden. 

Ground that has been occupied by tomatoes, beans, &c., should be got 
ready for planting onions, cabbage, &:c., later on. When preparing land 
for carrots, beet, and other root crops, it should l)e deeply worked and 
liberally manured at the bottom of the trench. A rich surface, with a 
hard and [>oor bottom, encourages forking in such vegetables, instead of 
long straight roots. Seeds of early peas, onions, and various saladings, 
may be sown. 


PROFITABLE POl.LTRY FARMINO. 

//. I’. Hawkins, Poidtrx Expert and Lecturer, 

Readers of the Journal will remember my articles on Poultry Breeding 
and Management in last May's issue. 'J'hose who followed the advice contained 
therein should now have a goodly stock of cockerels and pullets. The 
former may be troublesome, and doubtless you are pondering in your mind 
what to do with them. If of a pure breed, such as Leghorns, Wyandottes, 
Orpingtons, &c., selec^t. sny, two or three of the best, put them aside, and 
take special care of tluaii as you will require a vigorous, typical specimen 
next month in your bri^eding pen. See that the selected few arc of robust 
('onstitution, fair size, not t(x> leggy, with bright eyes standing well out of 
the sockets, the comb en'ct and firm at base, and not too large, the serra¬ 
tions nice and even, no side sfirigs. 

After s<‘lecting what, (o >our mind, are the best, distKise of all surplus 
ccx'kerels, accxirding to quality, size, &c. Your neighbour may be glad 
to purchase one to improve his shick —jiure^bred birds, well matured', are 
worth at least 7s. 6d. each. Having sold all you wish to, place the 
others in a separate y ard by themselves, and prepare them for market; the 
s(X)ner you get them off your hands the better. P'atten as quickly as pos¬ 
sible, giving them a mixture of 1 part pollard, i part barley meal (and 
with it occasionally a little ri('e flour), and i part bran add to this a little 
chopped raw beef suet, and boiled liver, using the liquid from the latter to 
mix the meal, which must be crumbly, not sticky. Give as much as the 
birds will eat readily, your object being to force on flesh. At midday, 
green food should be given, such as lucerne, lettuce, beet, or onions, 
chopped up. The birds relish this, and it keeps up condition. Have no 
fear of theorists who r<?mark that onions will taint the flesh—vou are only 
adding to the meal, not feeding wholly on anv one particular food. 

For the evening meal, gm‘ a handful of cnished maize and occasional!\ 
scalded barley or oats. It is astonishing how birds in confinement relish 
maize; it is easy to digest, but toi> much will darken the flesh (it is also 
loo fattening for laving hens). My objec't is to show how to put on flesh 
and to have it w^hite. 

When skim milk is available, give your birds plentv. as it is rich in 
flesh formers. It also whitens and gives succulence to the meat 

Pullets. 

Pullets that since hatching time have been wandering and picking np 
most of their living by insects, &c., should now be penned up and fed as 
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directed by me in the Journal already referred to. If allowed full liberty 
and by constantly btnng on the wet grass and picking same, the develop¬ 
ment of the ovarium egg cluster is retarded. 


Top Prices for Early Eggs. 

You are anxious to get eggs, and now is the time to secure good payable 
prices. This will mean more care and proper feeding, but will amply 
repay the additional labour it involves. The main reason for the scarcity 
of eggs from early hatched pullets is mainlv due to too much wet grass, 
which results in much food being wasted bv passing through the system too 
rapidly owing to the excess of water taken in with the grass. 


Pens Pay Best. 

Penning up the early pullets with but little grass in the runs is a sure 
means of bringing them on to lay. We have only to ask ourselves the 
question, why do the pullets at Dookie and Hawkesbury Agricultural Col¬ 
lege competitions lay so well and pay such handsome profits?—It is be¬ 
cause they have only a certain amount of liberty and are not kept in 
huge numbers—six in a pen—and those six fed on a ration which al low's 
of more protein than is required in keeping up the repair of tissue, the 
balanco goes to prodtice eggs. 

I am informed that eight at least of the pens at the last competition 
laid on an average over 200 eggs each bird. This is surely conclusive evi¬ 
dence that by care and mating up the breeding pens, poultry breeding for 
egg production pays well. During my visit to South Gippsland, while 
lecturing at the farmers^ classes at Leongatha, I was invited to visit a 
student who had eleven months ago purchased a copy of the May Poultry 
number,* and who set to work to follow out the instructions laid down, 
having had no previous experience. He built his pens with great accur¬ 
acy. It is the Director’s desire that the students shall imitate the teach¬ 
ing of each of the experts engaged in lecturing. However, I must not 
diverge from my subject. My friend, in following the sound principles 
laid down, has netted over ;^35 in less than.' twelve months, and now has 
quite a large asset in his flock of pullets. It is recognised that the South 
Gippsland' district i.s a cold, bleak, w^et one, and complaints are legion that 
the hotelkeei^ier and the housewife cannot get eggs in autumn and winter in 
this district, yet we have here an example of one who has made ample pro¬ 
vision for drainage, shelter, dry, sound houses, and by proper feeding, has 
received an average of iid. per dozen for his eggs. My conviction is that 
highly satisfactory results can be obtained in the coldest parts of Gippsland 
if cheap bams made of sanlings and bark ^obtained for the asking), 40 x 15 
feet or larger if required, facing the north-east, well ventilated, and dry 
are utilized. Add to the ground floor a godcl load of hay, or dry litter, 
with ample supplies of grit, charcoal, coarse sand, oyster shells, burnt 
bones, and dust boxes. Give fresh water daily, and pay special attention to 
•green food at midday. The morning meal, for the bird.s confined thdis, 
should contain i ounce of animal fof>d with at least ounces pollard and 
bran, mixed with lx>iling water, and given each morning at davlight, and 
grain, consisting of a mixed diet—i part wheat, i short oats, and i maize— 
at night, a handful to each bird. 
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Twenty-five white Leghorns, black Orpingtons, silver or white Wyandottes, 
01 silver Dorkings will lay all through the coldest weather. I have tested 
this ni>.self, and have found the result excellent. The food should never 
be given to birds in troughs or on sacks, but scattered amongst the litter, 
enabling the birds to exercise^ themselves by scratching al)out for the food. 

Who in the southern parts of cold Gippsland will have enterprise 
enough to test this?—Some mav sav, what al)OUt vermin?—^Thcre is little 
ij fear in that respect, as vermin breed in October, November, December, 
January, February, and March, when eggs are cheap. It is only during 
the autumn and winter months that \ou will n^uirte to house the birds, and 
no fear of insect pests need trouble you, and your eggs will bring from 
IS. 4d. to 2s. 4d. per dozen. Be on your guard against the three W’s— 
too much Wind, too much Water, and too much Wheat. 


Proper Breeding Season. 

‘‘When does the breeding season commence, and when does it cease?’* 
are questions often asked, but too often overlooked. Many make the seri¬ 
ous mistake of .setting eggs in November and December, thinking they 
have not yet enough chicks oait. I.et me strong]v advise such to be satis¬ 
fied with a few early birds, than run the risk of losing the lot, through 
overcrownling, with late chickens. The birds of the air, from the sparrow 
to the nightingale, have their pro{)er .season. I ask, does it seem reason¬ 
able to €*xpect a pen of birds, each of which may lay 175 eggs per year, 
to produce a similar numlier of chicks? - Def'idwilv not. 

If }ou are going in for large flocks of birds, }Ou must, of course, 
have more than one biieeding pen. Do not ov€*rtax the .stud' flock. Care¬ 
fully gather the eggs, and wheni each hen has laid her fifth egg, and not 
till then, commence to r^*.serve for the incubator. Then each egg^that is 
laid, up to alx>ut 40, should j)roduce the strong embr\o germ, that, when 
hatched, has stamina, frame, and goxl bone. It is more easily reared 
and matures twdee as rapidly as those from eggs out of .season, /.c., Novem¬ 
ber, Deceml^er, and January, and is a sure layer whem eggs are .scarce. 
Such pullets hatched in August or Septeml)er, or as early as July in the 
northern districts, will pay over 100 per cent, profit in a season. 

I am anxious to show the farmer or his wife that the old idea of 
setting hens, when they are inclined, is out of date. We are living 
in days of imi)roved methods—the result of man’s investigation and experi¬ 
mentation. The old broody hen of seven summers is not a success. 
Artificial methods of incubation havt- now been brought to perfection, and 
the farmer may relv upon most of the machine.^ now on the market, but 
should avoid the second-hand machines. Do n(»t risk failure by beginning 
in the wrong way. Buy a good make, and even if it costs more, it will 
amply repay. 

The eggs gathered' during the months of July and August should then 
be kept for the incubator, as they will be worth much. (I am, of course, 
presuming readers have followed my previous articles cwi the treatment the 
stud birds should receive.) If vour average hatch is only 60 per cent., 
you have the satisfaction of knowing that the parent birds have been in 
splendid trim, and not in an impoverished state, the result of being over¬ 
taxed, and that the heat of December is not going to worry 5011, having 
made up your mind to hatch early and to stop early. 
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J^'eed the Male Bird by Himself. 

Fet'fl the male bird \v<dl, give him twice as much as the hen, if not, the 
good results mentioned alx)ve may not be yours. To accomplish this 
will necessitate coaxing him in to a corner by himself. About i ounce of 
hemp seed and animal food (Jr ounce of each) mixed daily in the soft f(XKl 
will increase his vigour. 

Buy Early Season Eggs. 

Eggs trom prize birds are often advertised in the weekly papers in the 
months of August and Septemi^r at 21s. per dozen, and from 2is. they 
are reduced to 7s. 6d. dozen, and possibly are froim the same pen of birds. 

Buy your eggs for hatching early, do not be misled in purchasing them 
at the red'uced price. Bear in mind that the hen’s condition is also re¬ 
duced, and her egg is smaller and the germ weaker. 

This is one of the reasons whv folks say poiultry will not pay, they 
having .paid 5s. per dozen lor eg.gs from such and such a winning pfm, 
and after watching the broody hem wdth that care that the amateur usually 
gives her, seven or eight chicks appear, and the owmer is happy for a time. 
But after three to live wrecks a gradual drooping of the chicks’ wings is 
observe<l, the legs appear very puny, and a hollowness is distinctly vi.sible, 
showing a bluish colour. All such should be killer! off, as they wall never 
pay to feed, all the food in the universe will not give stamina to 
such. Do not buy eggs when at gift prices, and avoid shop w indow eggs, 
unless ea('h egg is guaranteed fresh, and l)ears the name and address of 
the breeder, also the date w^hen egg was laid. 

Cottagers’ Poultry. 

Where only a small run is available, keep only one breed, and make it 
the l>est by keeping <»nly a few% and that few of a gcxxl laying strain. Do 
not ktvp more than tyvelve birds in a yard 30 x 15 feet, and the house 
scraps will almost he sufficient for their maintenance. Sw^eep uj) the 
manure each day, and there will be no need to fear the municipal inspector. 
Unclean yards are not only an annoyance to vour neighlx>ur, but a menace 
to the public health. A dozen good fowls will furnish more eggs than the 
ayerage family re(jiiires, and wdll leave a surplus for pin money. 'Vhink 
yvhat it costs to biiv absolulelv fresh eggs all the year round ! 


DEVELOPMENT OP THE COMMONWEALTH. 

Oversea Trade of the Commonwealth. 

Imports. Exports 

Kirsi Quarter, 1905 ... ;^ 9 j 523»249 ••• £^3-^90, 

First Quarter, 1906 ... ^^10,772,863 ... ;£i9,65i,702 

Of the above totals for the first quarter of 1906, Victoria contributed 
one third. 

THREE years’ EXPORTS TO THE UNITED KINGDOM. 

1903. 1904. J905. 3 Years’ 

£ £ £ Increase. 

-^^'>09,971 7>6o 2,958 8,733,006 80 per cent. 

n»o57»527 23,568,918 26,968,307 59 per cent. 

26,669,855 22,621,164 25.684,679 Nil. 


From Victoria 
From Australia 
From Canada 



8 May, 1906.] Recording Dairy Returns, 


289 


RECORDING DAIRY RETURNS. 

R, Crowe, Superintendent of Exports, 

“Good morning;, Mi*. Brown. M\ word. \ou lia\e some very fine cows 
amongst your licid 

“Well, yes, lliere are srunc; go«)id (‘ows, a few better tlian others, hut, 
taking them altogether, 1 dare sa\ )oii will not find many better herds in the 
dislrii't.’^ 

“What kind of returns do >ou get fioni them ?” 

“ There art' 67 allogt'ther and my last chef)Ue amounted to ^£4^ ; not 
bad for four wet^ks* sutiijly.’* 

“Yes, that is not too bad, but do \(vu not think It ])ossible to increase 
the \ields? Do you ke<'p an\ record of the individual returns serured from 
ea('h cow ? ’’ 

Mr. Jirown smiled and looki*^! at me suspiciousl\, wondering at m>-'"-to 
him --r>utlandish .suggestion. 

I hasteru'd to explain that amongst the most atlvanced dairymen such 
a rule was in ever\ da\ iiractice, and quoted an instance of one w ho had 
eleven cows, and could tell the daily, monthly, and yearly returns of each 
cow for the last tew \ears. 

Mr. Bnnvn remarked that such was jiossible, no doubt, on the part of 
a man who had not much to do, and who \vanted some meiins of ocxmpying 
his time. Jt was practicable to carr\ out such a metliod with a small 
number of cows, ancl was probably w'orth while under such circumstances, 
but with a large lierd it was impracticable, and out of the question. 

“ It pays, and if it is jiossible in one instance, it should be in another.’' 

I then mentioned a <‘as<j wdicre a herd of 150 coavs was—by a system of 
recording individual returns—mack* to double the former average \ields in 
tw^o years by melhodi('al culling and nuinagemcnt. 

“What would a grocer do if he did not keep accounts? At the end 
(•f the month or (|uarlcr it would not do to average his customers’ bills.’’ 

“ H’m, I’ll think it over." 

Knowing fnmi previous experience what the result would be, T dcK'id'd 
to remain and siv the method started. 

“Which ol vour U.>vs takes the most interest in this branch of the farm 
operations ?’^ 

“Well, Tom, T Ixdieve, does. Here, Tom!” 

As Tom appeared in considerable doubt, and to resent any additional 
inipixsition of duties in omnexion with milking operations, I went on to 
explain, and asked for a sheet of ]mt»erial size pajK'r, that aUait 

3c inches x 20 inches, 

“ There is no such paper on the place excepting a newspaper, and I 
supix>se that would not do?” 

“Well, a large almanac, or show programme, or, h\ the w*ay, if voii 
have any brown paper about the house from the draper or grocer’s.’’ 

A search w^as made, and from a bundle of various sizes, shapes, and 
conditions of brown paper, I selected a few' sheets, and taking one, asked 
that the remainder be put aside for future u.se. With a ruler I fiuickly 
ran off 68 vertical spares and 64 horizontal lines, the highest being 2 inches 
from the top,* then along the top of same the name of each ('ow^ was 
entered, and down the left hand margin the dates were in.serted, the sheet 

3487 . 
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was then lacked on the wall near where the milkers strained the milk into 
cans. It was a copy of that on this page. 

.. 


MONTHLY CHART. 
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Scale—One-third of Practical Size, 


On asking for . scales none suitable were available, so I told Mr. Brown 
and Toth that I would be back again in time for the afternooso milking. In 
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the meantime I bought a spring scales to weigh up to 56 lbs. for 2s., and 
suspen<ted same with a piece of wire near the chart. A lead pencil was 
attached to the wall with a string so that it would be always available. 

Milking commenced, and I could see Mr. Brown was somewhat impatient 
and regarded the arrangement with suspicion, and' remarked that the usual 
time occupied by milking the whole of the cows was just two hours, and with 
this innovation he doubted whether the cows could be got out of the yard 
ir.side three hours. At any rate, he resigned himself to the situation, no 
doubt tliinking that when I was gone the chart would disappear as soon as 
Tom^s interest flagged. 

Each bucket was weighed separately, and the weight marked on the 
handle with a file; three weighed 4 lbs., and the remainder 3^ lbs. each. 
Wlien the first bucket came along with “ Jennie’s ” milk, the weight of can 
and milk was found to l.)e 20 IKs., bucket 4 lbs., net weight of milk 16 lbs., 
date of the month, 7th. Jennie’s ” column was found at a glance, and 16 
entered on the lower space and opposite 7th. This took some time, as all 
the other hands stopped milking to watch the proceedings. I told them 
there was no necessity to do this, as each w^onld have an opportunity of learn¬ 
ing when they brought their quota along from each cow. I considered this 
warning necessary, as much depended <»n the time taken in doing this new 
work. 

The first weighing in each case was necessarily slow, as a full explana¬ 
tion of the method had to be made to the milker; but Ijefore the milking 
was half Through they were all able to find llie places and read the weights 
without any difficulty, but Mr. Brown had in the meantime exhausted his 
patience and gone off to other duties. Tom, however, was interested, and 
had taken in hand the supervision) of the s\stem. When the cows were 
turned out, it was found that some ten minutes additional time was occupied. 
I explained that with a little practice the dielay would be less, and in time 
the method would become part of the milking process. The whole of the 
milkers gathered round, and anxiously studied the figures ; one was engaged 
in mentally adding the yield of the particular cows he milked for the even¬ 
ing, whilst another was laughing at “Jennie’s” downfall. “Jennie,” I 
karnt, was reputed to have been the heavie.st milker : but the eye and the 
size of the bucket proved to have been at fault, and “ SpK)t ” had really 
given J9 lbs., whilst “ Jennie's ” came to 16. 

I had another talk to Toni before leaving, and' secured a promise from 
him that the system of recording results would l>e persevered with till*the 
end of the month at k*ast. At the end! of the month Tom wrote me to 
say that he had ruled and set up another chart for the next term, and 
referred to the yields of the big brindle cow and some other metnbers of 
the herd. 

It was some two years later that I visited ^Ir. Brown’s dairy farm, and 
Mr. Brown did not seem less pleased to see me than his intelligent son. 
An exercii^ book was produced a few minutes after my arrival, and I was 
shown the actual returns secured fmm each and every cow. 

On asking what the cheque from the factory this month was, I was 
smilingly informed that it was odd from 61 cows. 

" An^ the price paid by the factory ? ” 

"Was 8jd., why, just the same price as for the month >ou were here 
before.” 
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Tom said—My word, sir, we found out some things before many 
mouths had past, we learned that some cows were little better than boarders 
w’ho didn’t pay their bills in full, and it was easy to show Dad that they 
were not paying for their grass and attention, so they were quickly put dry, 
fattened, and sold to the butcher, and now we know whicli cows pay us 
best, and which to rear tlie heifer calves from. Although you say the 
returns are good, we are quite satisfied that in another couple of years we 
will be getting much larger returns. There is really no limit to this 
method ; we can see that if all the cows were as good as the best twenty 
the annual returns would l>e increased by 50 per cent.; we also see great 
possibilities in the testing of the cows. For the last three months we 
have had samples tested by the local factory manager, and those range from 
3.2 up to 4.8 per cent, butter-fat.” 

Tom then produced the monthly charts, the first three of which Avere of 
brown paper, the others being of good white, serviceable pajier, specially 
procured for the purpose. For a time you will see they were made rather 
dirty, but I got a strip of tin 6 inches wide to put across the chart for the 
milkers to rest the heel of their hand on when entering up the yields. That 
kept them much cleaner.” ” What means this abrupt variation in the fig¬ 
ures ?” I remarked, in noticing a sudden falling-off in the yields in one of 
the charts. ** Ah ! that happened when Frank got a dog to help him bring 
up the cows. The dog used to race them like anything. Rover sometimes 
singled out a cow, and chased her round the paddock for all she was 
worth. This went on for a while, and the irregularity in returns was 
jmzzling us all, until one day the dog was run over by a cart and killed. 
From that day on the yields in every case were more regular; in fact, an 
improvement towards the former good consistent supply took place, as you 
can see. No more dogs amongst our cows after that.” 

On turning over the monthly charts, I came to another one, in which a 
pronounced falling-off was indicated. On asking for a reason, Mr. Brown 
said, ” That hapjoened when Smith’s lambs died with the cold. The 
efiuinoctial gales were on—they lasted nearly a fortnight. You’d have 
thought that Bass Stiait w^as full of icebergs, so cold was it. We put the 
cows in the sheltered paddock after the second day. There are six chains 
of boxthorn hedge in the south-west comer, and the cows used to get down 
near it. They were given^some hay, too, and you see the figures at once 
showed an improvement. And you see those four cows that came right up 
again in their yields? Tliey were ones we rugged as an experiment.” 

” And this?” pointing to a sharp increase. ” Ah I that occurred when 
the cows were changed into a fresh paddock, which had been spelled for 
a time. You can find a number of variations in the earlier charts, the 
reason for which we omitted to note. Now, how^ever, you see, everything 
is jotted down, it does not take long, and th^e is money in it.” And as I 
left Mr.Brown’s last words were, ^‘There’s money in it, my man.” 

If preferred, weekly record sheets, one of which is reproduced on the 
opposite page, may be kept. 

Record sheets, similar to those set out on pages 290 and 293, may be 
obtained from the Secretary, Department of Agriculture, Melbourne, at a 
cost of 6d. per dozen, post free. The sheets are of suitable size and 
strength for cowshed use. When ordering, applicants should^ mention 
whether the weekly or monthly sheets are required. 
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SPECIMEN MILK RECORD SHEET. 
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Willsipaere Park. 

A graphic method of recording milk yields is adopted by Mr. Arthur 
Wills, of the noted Willsmere P«ark Dairy, at Kew. Mr. Wills owns the 
Willsmere Park property, which is romantically sdtuated within five miles 
of the Melbourne Post Office, and for aught that can be seen to the con¬ 
trary it may be in the Upper Murray regions—the only dlifferenoe bring 
(he absence of cockatoos, parrots, and hares. The farm is undulating, 
and has a large frontage to the River Yarra, along the banks of which 
ancient red gums and even patches of scrub still exist. However, it is 
not my purpose to describe the farm or cows in this article so much as the 
method of keeping records. At the same* time. T cannot refrain from 
making a short reference to the dairv. 



ON THE YARRA.—5 MILES FROM CITY, 

The milking-shed is beautifully situated, well paved and drained, and 
amply lit and ventilated; so well kept is it that it might at any time be 
made to serve almost as a dining hall. Mr. Wills himself is of an artistic 
temperament, and takes great pride in personally managing the property, 
and is conversant \vith ever>^ detail outside dn the farm, as well as inside 
the dairy. 

When milk is taken frcwi the cow, the bucket is suspended on a spring 
balance with a circular face, and instead of the usual gradation into pounds, 
paper is gummed over the scale, and graduated! to show quarts and fractions 
of same, and in lieu of figures bring inserted on the recording chart, a Kne 
is drawn as indicated in the aiccompanying illustration. Each sixteenth 
of. an inch from the base represents a quart, so that if the line be f of an 
inch from the bdse, it indicates that the vield is 3 gallons, and the ^urse 
of the line is up or down from day to day, according to the quantity of 
milk given. 













Milk Chart 
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Recording Dairy Returns. 


The space between the base and the line is coloured and the yield 
illustrated in a graphic manner. The chart also provides for the noting of 



the date of expected calving, the actual date of calving, the price paid for 
the cow, and in the event of her being sold, the price realized, and all 
such information. The illustraticm, however, is so clear and suggestive that 
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no description is required. The milk is then poured into a can supported 
by galvanized iron brackets cm the wall; a tap regulates the flow over a 



FARMSTEAD, WILLSMERE. 


Laurence cooler suspended from the end of the wall brackets. The corner 
of the dairy where the cooling of the milk is carried out is lined- from 



MILKING TIME, WILLSMERE. 


floor to ceiling with porcelain tiles, and the splashing of milk is thus 
easily removed. The space covered with tiles is 6 feet on one wall, and 
4 on the ot^r, with a height of 8 feet. These are so neat, so clean, and 
so apprc^riate that similar provision ought to be adopted by every dairy¬ 
man. 
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Instead of the orthodox Laurence cooler with a fixed spout at the foot 
to catch the milk and deliver into a strainer—every dairyman knows how 
those fixed spouts get bent and provide awkward) angles which are diffi¬ 
cult to clean—Mr. Wills knocked the fixed spout off his cooler and suspended 
a movable one, so that when the cooler has to be cleaned, the spout is 
taken off and put in the wash-up trough, as well as the other appliances 
The cooler is thus more readily cleaned. 



TESTING ROOM. 


The wash-up room is large and suitably furnished. It has a good 
cement floor well drained, and contains a copper for boiling water. A 
galvanized iron wash-up trough, and moveable stands of galvanized iron for 
holding dishes, cans, buckets, &c., &c,, also form part of the equipment. 
The man in charge of this department is worthy of special praise for the 
condition in which the place is kept When washing milk delivery cans, 
the taps are always screwed out and faken to pieces, a detail which is often 
overlocjked, even in butter factories. 

Mr. Wills has a capacious silo filled for the winter. He grows lucerne, 
keeps good clean grass paddocks, feeds his oows well, and a better object 
lesson in cleanliness and method in the dairy could not be desired. 
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FLAX AND LINSEED INDUSTRY. 

Jos. Knight. 

Will Flax-Growing Pay? 

This is a question frequently asked, at the agricultural shows and else¬ 
where, by those who are desirous of doing something in the way of giving 
it a trial. The following is a statement of the cost of production and the 
returns per acre:— 

Income. ExfendtiHre. 

From 10 bushels linseed. Rent per acre... ... ;£’i 10 o 

per acre ... ... ^4 o o Cultivation and seed ... i 50 

. From 5 cwt. fibre ... 11 5 o Harvesting (with binder) 100 

- Threshing ... ... o 12 6 

£1^ 5 o Spreading ... ... 076 

8 12 6 Drying and stacking 

- (ready for manufacture) 076 

Balance, profit per Manufacturing ... 3 10 o 

acre ... ... £6 12 6 - 

- Total ... ... £8 12 6 

As to the yield of seed here given, I may say that it is below the ave¬ 
rage, and the cxi)enditure is on a rather high, scale. The above fully an¬ 
swers the question ; ** Will flax-growing pay ? 

Soils Suitable. 

Flax is usually looked upon by those who are not acquainted with it as 
a plant requiring a d'amp or moist situation, hut this is a mistake, as it 
will not thrive with excessive moisture. The plant lov^es a dry, warm, 
loose soil; where it is strong and stiff it must be well cultivated!, so as to 
give the roots a free course during the early stage's of growth. It matures 
rapidly in spring, and ripens its seed before the cereals, and if not assisted 
in the way suggested will become stunted and valueless for fibre-making 
purposes, although probably giving a fair return of seed. Generally 
speaking, the soil suitable for producing a crop of cereals will do equally 
well for a crop of seed and fibre, with a slight additional working as sug¬ 
gested. 

The accompan^ing illustrations, marked i, 2, and 3, give the plant and 
the two methods of growth. Fig. i shows the plant as cultivated for seed, 
fig. 2 as grown for fibre and seed, fig. 3 plant in flower with boll and seed. 
It will be seen by No. i that the plant, when given room to develop, throws 
out its lateral, or seed-bearing, branches, which render it useless for fibre- 
making purposes. Fig. 2 shows the plants grown close together, and 
drawn) up tall and branchless, excepting just at the top, which, as may be 
expected with an imperfectly developed plant, will be less prolific in its 
seed-production. It is a difficult matter to sav definitelv what part of 
the State is most suitable for the crop, since it is found to do almost equally 
well in nearly all districts. The nature of the .soil, however, is of some 
importanoe; it must be warm, dry, and free; cold, wet s<rils should be 
avoided. A free soil is specially valuable, as, before sowing, the land 
must be Veil pulverized. Excellent results are obtained in the loose malice 





FIG. I.—FLAX GROWN FOR SEED. 





300 


Journal of Agriculture. [8 May, 1906. 


lands, when there is sufficient moisture for the growth of the plant. Gener¬ 
ally it may be said that where a, good crop of wheat can be obtained flax 
will do equally well, though wheat can stand a harder seed-bed. In 
Gippsland and the coastal districts there is less danger of growth being 
chwked in. the spring from want of moisture, and there is also a wider 
range of season for sowing. 

Preparation of Soil. 

No portion of the work pays better for attention than this. The seed 
requires a free soil to strike its roots down, as it is usually sown thickly, 
in order to produce tall, branching stems. It has little or no room for 
lateral roots, and has to seek below, to a large extent, f its supplies. 
Hence, where the soil is indifferently prepared, the young plants suffer. 
The soil should be pulverized to the full depth of the ploughing, and 
whilst deep cultivation is to be recommended generally, it is not at all 
times advisable. There is nothing exceptional required by this plant 
when grown under ordinary oondlitions, but thorough cultivation must be 
given. The seed is small, and requires to be kept close to the surface, 
which is impossible without proper pulverization. The advantage of this 
uill be felt in all the various after operations, and should not be lightly 
overlooked, which, unfortunately, is too frequently the case. 

Varieties. 

There are many varieties in cultivation elsewhere, but only three are 
grown in this State. The first is known as “Riga,^^ another as “White 
flowering Belgium,and the third, “T.arge Red,^' or “Calcutta Seed.^^ 
This last is grown for oil-making purposes only, whilst the two former are 
employed for both fibre and oil production. The White-flowering Belgium 
is a spring variety, and is much more rapid in its growth, md.turing a fort¬ 
night or three weeks earlier than, either the Riga pr Large Red; and whilst 
its yield of fibre may not be quite equal in quantity to the Riga, it neverthe¬ 
less gives good returns when sown under proper conditions. One of its 
chief advantages is that of early maturing, as there is much danger with 
the late kinds being attacked by the boll worm which pierces the seed-pod, 
and totally destroys the sped. 


Seeding. 

The amount of seed necessary per acre depends on the nature of the 
crop required. When grown for seed purposes only, much less is needed 
than if for fibre, and the plant is encouraged to throw out lateral branches 
and to develop seed, whilst that grown for both fibre and seed production 
is sown close. The amount of seed required for fibre purposes is about 
one bushel (56 lbs.), whilst for seed only one-half to three-quarters of a 
bushel would be sufficient. The oldl svstem which was practised here and 
elsewhere, of sowing two and three bushels per acre, is a mistake. 

Sowing. 

The onlv method hitherto employed has been to sow broadcast by hand. 
Though drilling may be adopted for a seed crop, when fibre is wanted it 
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must be sown broadcast. This -dbes not preclude the use of machinery, as 
some drills are fitted so as to distribute the seed evenly over ^d on the 
surface. Their use would prove a ^(reat advantage, as there is no more 
difficult crop to sow satisfactorily. When unevenly sown, the produce is 
also uneven, the stems differ in size, and a coarse^ appearance is given to 
the whole fibre. No dtnibt, machinery, when proi3erly adjusted, will 
niaterially assist in preventing anv defect of this kind. Those un¬ 
acquainted with hand-sowing will do well to mix the .seed with dry earth 
or ashes, to give bulk, so that the seed will be more evenly distributed. 

It is impossible to lay down any hard and! fast rule for the time of 
sowing, as the seasons vary; but it may be said that the proper time for 
sowing cereals, such as oats and wheat, will be found to suit linseed. 
W^hat should be aimed at is to get the young plants thoroughly established, 
but not too far advanced, l>efore the winter sets in. If too forward, they 
au; apt to throw out the bloom, or become heavy and lodged. It cannot 
be fed off like wheat, when winter-proud, hence, in seasons when the 
rains enable the ordinary farm crops to he put in early, it would be well 
to leave the linseed till the last. It is not injurioush affected by frost, 
as generally supposed, and no danger need l)e feared from this source. 
Rapid growth is made in spring, but if checked for want of rain the i)lants 
become stunted and short. More disappointments have been ('aused by 
spring sowing than all others, as our seasons are ctuite unsuitable for this. 
It has frecjuenlly lyeen found that self sown seed will produce excellent 
results, whenMS a crop put in in ihe spring has been scarcely long enough 
to harvest. The growth must proceed unchecked, when once the spring 
iias set in, and this cannot l)e relied on with late sowing imder the condi¬ 
tions prevailing here. In humid districts such as Gippsland, there is a 
much wider range of .season* for sowing, and fair crops may generally be 
secured if put in even in Jidv or August, hut Mar or June is much prefer¬ 
able, and in the northern areas the sowing should be not later than May. or 
two first weeks in June. 

Linseed, like most other small seeds, fails to germinate when deeplv 
buried. Under such conditions, many lie dormant in the soil, and when 
turned up by subsepient tillage, grow, and become a nuisance. The soil 
should be brought to a fine tilth, the seed mav then lie sowm on the surface, 
and a brush harrow drawn over it; in some cases a light roller answers the 
purpose. But where the .soil is subject to crusting on the surface, rolling 
is not advisable, as it closes the pores and prevents the air from permeat¬ 
ing the soil. 


Manuring. 

A series of experiments will be conducted im various parts of the State 
to test this question, as no doubt there are large areas of land, whicl^ are 
considered too pfior to produce a crop, could) be made to yield a fair crop 
of both seed and fibre by the aid of a suitable manure. I have noticed 
frequently that when manure.^ are applied thev naturally increase the hulk 
of crops produced; but I also notice that in the supplement of the Journal 
of the Board of Trade, dated 31st December, 1903, a series of experi¬ 
ments conducted with various manures are published, which go to show 
that, whilst increasinc the hulk produced per acre, they in no way increase 
the yield of fibre, but rather reduce it. 
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Weeding. 

Little can be done with this crbp after it becomes advanced in growth, 
and where weeds, such as dock, thistles, wild turnips, &c., show themselves, 
they should be removed, as they not only cause inconvenience and give a 
lot of unnecessary labour when treating the crop for fibre-making, but, to 
a certain extent, the sample of fibre pixxiuced is affected. Flax requires 
clean land; in many cases new virgin soil is chosen on account of its 
freedom from weeds, and the plant adapts itself well to these conditions. 
As to its power to suppress ordinary weeds, it will do so when fairly estab- 
lished, but those referred to must be removed during the early stages of 
the plant^s growth. 

Stage of Ripeness for Harvesting. 

• This question seriously perplexes inexperienced growers. They are 
told by old authorities that it must be taken when just past the blooming 
stage, and that, if allowed to* go much beyond that, it is useless for fibre, 
and, strange to say, many writers lay this down as something which must 
be scrupulously observed. During the early stages of my labours in 
advocating the practice of securing a full crop of both seed and fibre, I 
met with considerable ridicule, and found it necessary to travel with 
samples of these products, and even then, in many cases, failed to con¬ 
vince the sceptical, as it was said that the fibre was valueless. Trade 
samples of fibre were then secured by our London agent, and when sub¬ 
mitted to these critics they invariably, but unknowingly, reversed their de¬ 
cision by selecting the local article as better. 

That seed and fibre cam he secured from the same crop has been proved 
over and over again. To obtain the best sample of seed, the crop should 
be fully ripe, and this will give—contrary' to European precedent—an ex¬ 
cellent fibre, such as we have been putting on the market, realizing £45 
per ton. Upwai’d of 50 samples have been obtained from various sources, 
all of which are the produce of fully-matured' crops. I have met a few 
who still adhere to the opinion that cutting while in bloom is the proper 
course, but such men are not found! in the fibre market. . Unfortunately, 
agricultural societies do much to maintain these erroneous ideas. With 
good intentions they offer prizes, and appoint judges who carry with them 
their old world prejudu^es. ^ 

The j)lant matures its seed somewhat unevenly. The top seed-bolls 
ripen first and open. , When this sUge is reached the crop should be 
harvested without delay, and treated similarly to oats or wheat, and it is 
advisable to get it in stocks as .soon as possible, to avoid loss in seed. It 
will be found that the unripe bolls fill up considerably when in the stock. 

Mode of Harvesting. 

One of the most difficult ancient notions to break down is in connexion 
with the harvesting operations. The recognised method is pulling up by 
the roots, and it is surprising what laboured argument.s are put forth to 
prove that it is absolutely necessary and indispensable. It is said that the 
roots must be on the plant, or the oil escapes, or that the water gets in the 
stem; in fact, all sorts of troubles are predicted if it is done in anv oiher 
wav. Fortunately, success is achieved bv the simple method of cutting 
with an o^rdinary reaper, or evem with a reapei and binder; and, further, 
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where the land is properly prepared, the cutting is accomplished without loss 
of fibre, for no fibre exists in the roots, or for one or two inches of the 
lower portion of the stalk, and modern mowers are now made to cut so 



THRESHt’R OR BOLL CRUSHER. 

close that the stubble is scan^ely noticeable. If th*^ old s>stem was neces¬ 
sary, it would be folly to advocate flax cultivation in. this State, as^the 
labour required is not available for what is, at best, a disagreeable task. 
Most growers adopt the system of cutting with a binder, and, with the 
assistance of a man to take the sheaf from the machinery, the work is well 



STACK, 

done. A iew prefer the ordinary mowing machine, with reaper attach¬ 
ments, as they state the best results are obtained by that means. This con- 
sideraWy simplifies flax cultivation, and renders it much more attractive. 
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The after operations are the same as in other crops; the sheaves are stocked 
until dry, when they are stacked ready for threshing. 

Threshing or Boll-Crushing. 

This operation is carried out in various ways. The old system of 
spreading out on the floor and bruising the bolls with a flat mallet is alto¬ 
gether too tedius; so also is the rippling, and the ordinary thresher is ex¬ 
pensive. The illustration on the preceding page shows a machine made 
by ^fessrs. Cliff and Bunting. Many of these are now in use, and work 
well. The seed is afterwards passed thro^igh a winnower, and easily 
cleaned. It may be pointed out that the sheaves are not untied, and that 
the heads only pass through the rollers. A spring is used to l^ eep the two 
rollers together, and give the necessary pressure. 


Retting. 

This is perhaps the most difficult operation to learn. It consists of 
rotting, or destroying the gum which binds the fibres to the woody portion 



DEW RETTING AND DRYING. 

of the plant, and it requires to be done in such a, manner as to avoid the 
decaying process being carried so far as to affect the fibre. There are 
various methods bv which this is accomplished. In European countries 
the straw is placed in water, sometimes running streams. In Ireland and 
ill other countries pits are used, which are considered bv some to be an 
advantage. This svstem lias been carried out in this State, but its dis¬ 
agreeable nature creates an unfavorable impression, as it gives off an offen¬ 
sive odour, and pollutes anv water-course into which the dischargje is made. 
It is entirely unnecessary for the prodkiction of fibre, and is not to be re¬ 
commended. 
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Dew Retting. 

This is by no meanrf% new process. It has been employed for ages past 
for both .flax and hemp. Acres of ground are covered in the manner shown in 
the illustration. This method of retting flax, although simple and cheap, cost¬ 
ing as it does about 15s. per acre, is the one operation which requires skill 
and care. If insufficiently retted, it is difficult to treat, and if overdone the 
flbre is seriously injured, and its value reduced. The test is easily made, 
for as soon as the fibre separates freely from the inner or woody portion, 
when broken, it may be considered sufficiently far advanced to be removed, 
and when dried the dtecay is arrested; the material may then be slacked 
and treated as opportunity permits. The knowledge, with a little experi¬ 
ence, is easily acquired. 

The system of degumming flax straw is likely to undergo a revolution 
in the method of treating it. A company is now being formed in the city 
who will purchase the straw either threshed or iinthreshed, and intend de¬ 
stroying the gum referred to by a chemical process. Should this company 
be able to treat the product on commercial lines in the same manner as that 



BREAKER. 

done in the experimental work there will be a big future before thqm. 
They are having extensive machinery erected, and expect to be in full work¬ 
ing order within a short time. The samples of filwte produced bv this 
process appear to be supeidor to that of the ordinary netting, being strong, 
clean, and having a white lustrous appearance. The work of degumming 
is completed in two hours, sM vthm dried the straw is ready for the 
operation of extraction, which is similar to that of straw which has been 
retted in the ordinary way—^that is, by breaking and scutching. 

The promoters of this company purpose erecting treating plants in the 
various flax-growing centres, and carrying on the work in a very large 
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^ay. I am perfectly satisfied in my own mind that this method is an im> 
provement on the old system; but I am unable to say definitely that the 
company will be able to carry out the work in such a way as to make it a 
financial success. The advantages of this system of purchasing flax 
straw to small growers will be conisiderable, and will enable them to markec 
the product without incurring the expense of providing machinery. 

Breaking and Scutching. 

This consists of crushing the retted straw betwixt fluted rollers, and 
afterwards passing it through a l)eating or brushing process. The first 



DOUBLE SCUTCHER. 


operation breaks up the non-fibrous portion of the plant in short bits from 
a half to one inch in length, which is readily separate in the scutching pro¬ 
cess. 



SINGLE SCUTCHER. 
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The whole of the machinery is driven bv a small oil-engine, a 4-horse¬ 
power being considered sufficient. The accompanying illustration shows a 
factory as fitted up by Messrs. Cliff and Bunting. The cost for machinery’ 
and' fittings, exclusive of the engine, amounts to about ^£75 ; its capacity is 
said to be about 4 cwt. of dressed fibre per day. 

After passing through all the various stages, the fibre is put up in bales 
similar to wool-packs, weighing from 4 to 5 cwt. each. The tow, which con¬ 
sists of broken and< out-otf-place strands of fibre, is cleaned and served in 
a similar manner, and as the value of this is onlv about one-third of 
ordinary fibre, skill in manipulation is shown by reducing this to a mini¬ 
mum. 



The Department of Agriculture has now secured a complete flax treat¬ 
ing plant with power to drive same. It is intended to give demonstrations 
in various parts of the State, and to treat small lots for growers, in order 
to show what can be done. No doubt had this system been adopted when 
the bonus was in force, much better results would have been achieved. 

The Commercial Value of the Industry. 

As regards the market for flax, there is no need to look beyond our own 
State, as the local demand is more than we may reasonably hope to satisfy 
for some considerable time to come. The inducements offered by manu¬ 
facturers show clearly a desire for a home supply. Messrs. Miller and 
Co, have for many years paid special attention to the development of flax¬ 
growing, and have imparted the latest and most approved machinery to 
assist those engaged in the industry. Thev do not, of course, pretend ,to 
advise on questions relating to its growth and cultivation, but offer liberal 
concessions in regard) to machinery reouired, and also are prepared to pur¬ 
chase the fibre at a price ecjual to^ or in advance of. that given for the im¬ 
ported. 

It has l)een asserted in some quarters that flax-growing is a decadent 
industry, and that the fibre and oil have almost disappeared from the list 
of the great products of the world. Quotina from the Jmtnal of the De¬ 
partment of Agriculture and Technical Instruction for Ireland^ I find that 
the linen industry occupies the third place in importance in the British 
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textile industries, the total value of linen manufactures exported from the 
United Kingdom for the year 1904 amounting to ;^S, 727 «o 54 - 

The sources of supply may be shown from the fields of flax in the 
various countries as follow:— 


Country. 

Yield of Flav in Tons. 

1809. 

1900. 

1901. 

1902. 

Russia 

185,703 

275,000 

310,527 

407,341 

Austria 

41,090 

49,518 

54,567 

50,659 

France 

12,423 

19,103 

24,404 

15,812 

Italy . 

18,400 

18,400 

18,400 

20,000 

Germany 

16,875 

15,590 

13,125 

11,250 

Poland 

13,500 

13,500 

13,323 

13,500 

Beli^um 

11,000 

10,919 

0,674 

9,674 

Ireland 

6,743 

9,479 

12,797 

10,975 

Hungary 

Holland 

9,257 

4,902 

9,814 

0,751 

9,883 

8,275 

12,199 

8,552 

Roumania ... 

3,590 

5,965 

9,393 

7,625 

Other countries 

3,000 

3,000 1 

3,(M)0 

3,000 


326,483 

437,039 

487,368 

660,110 


The following table gives the quantitv and value of the raw material 
(flax, tow, &c.) imported into the United Kingdom during the year 1904. 
The figures are taken from the Journal of the Department of Agriculture 
and Technical Instruction for Ireland :— 

IMPORTS OP FLAX AND TOW INTO UNITED KINGDOM. 


From. 

1 

1 1 Year 1904. 

1 

Quantities. 

Value. 

Flax. i 

Tons. 

£ 

Russia ... 

1 39,660 

1,623,706 

Belgium ... ... ... ... ... 

17,404 

1,094,987 

Holland ... 

1 3,415 

171,542 

Other countries ... 

1,445 

46,126 

Tow. 



Russia ... 

7,423 

2.33,259 

Other countries ... 

.‘1,480 

A 

115,855 


74,917 

3,185,475 


It will be seen from the above table that Russia supplied 47,083 tons 
of flax and tow, almost two-thirds of the total quantfiv imported. 

The average cost per ton of flax, used in the linen trade of the United 
Kingdom (1902) is as specified :—Belgiati, ;^64; Irish, ;^'so; Dutch, ;^49; 
French, ^£44; Russian, 
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Conclusion, 

We have seen that this industry is an important one—a fact recognised, 
not only in Victoria, but in other countries as well. In Ireland we find 
the associations import teachers from Belgium to show the farmers the 
best means of treating the flax crop. In the report of 1900 it was stated 
that arrangements had been made for the introduction of an expert with 
machinery to travel the district shows, and give object lessons in its manipu¬ 
lation. When we consider that this is one of the oldest and most exten¬ 
sive fibre-producing countries of the world, it is not unreasonable to suggest 
that something of a similar nature should be done here; but to introduce an 
inexperienced hand to the altogether foreign conditions would be to court 
failure. There is an abundance of evidence of this existing already. To 
l>e successful it will be necessary to adopt a system suited to present con¬ 
ditions, and this, coupled with the use of approved modern appliances, is 
all that is required. The French Government is alive to this fact, and is 
now giving jQi 5s. per acre as a bonus for flax cultivation. Russia is offer¬ 
ing liberal concessions to those entering into the industry. But in a young 
country like this, with virgin soil and a superior climate, the industry 
should flourish. 

rilOGRESS IN THE KING RIVER VALLEY. 

Temple A. /. Smith, Tobacco Expert. 

I'hat portion of the Norlh-Kast, on the King River, embracing Whit¬ 
field, Edi, C'he.shunt, and Movhu, is comparatively little known to the 
general public. Yet it is one of the most suitable districts in the State 
foi close lenient and general farming. Almost any crop that is grown 
in Victoria will thrive well, and the climate and soils are eminently adapted 
for intense culture. 

Maize, hops, tobacco, potatoes, broom millet, cereals, and many kinds 
of fruit and nuts are grown with success. Dairying is largely carried 
on, the fresh, pure water and cool nights, combined with the easy growth 
of fodder crops, greatly assisting this industry. Sheep and cattle fatten 
readily on the natural and artificial grasses on the river flats and foot hills. 

The various permanent creeks which feed the river have each their own 
valleys, for the most part consisting of rich soils, and capable of irriga¬ 
tion, and the greater part of the river flats is also irrigable, though too 
little has been done in this important direction by settlers. The success¬ 
ful example of the few, however, who use pumping plants is being fol¬ 
lowed by others, and in the near future a large proportion of the settlers 
will see. the benefit of making crops practically certain by utilizing the 
beautiful stream flowing past their properties. " The valley of the King 
River is served by the first narrow-gauge railway built in this St^ite, 
connecting with the main line at Wangaratta, one of the most thriving 
country towns in Victoria, situated forty-five (45) miles from the New 
South Wales border, on the main line to Sydney. This is an advantage 
to the district, inasmuch as the residents in the drier areas north of the 
Murray River can be supplied with the various crops which cannot be 
grown in their o<wn vicinity, quantities of fruit, potatoes, pumpkins, chaff, 
&c., finding their way to the sister State. A generally dry season means 
increased returns to the favoured settlers in this valley, as droughts, in 
the real acceptation of the term, are unknown, and prices for their pro¬ 
duce at such times are higher. In past seasons chaff has been sent to 



310 Journal oj Agriculture. [8 May, 1906. 


New South Wales, and sold as high as £11 per ton, and pumpkins at 
jQg per ton, potatoes also realizing at times very remunerative prices. The 
altitude varies from 800 feet to 1,200 feet in the valley. The scener}^ 
is very pretty and further back in the mountains very fine, the falls at 
Mount Cobbler being frequently visited by tourists, while smaller falls 
are to be found amongst the lesser hills. The rainfall averages close 



MAMMOTH^’ PUMPKINS, ‘‘ PINK EYE POTATOES. 


upon 40 inches, the drier months being January, JTebruary, and March. 
Autumn rains are, however, usually to be expected in the two latter months, 
and it is rarely found that no rain has fallen in eitiher of the three months 
mentioned. 

Soils. 

Result of Analysis of^Somb Soils from tub King River Valley. 

1‘artB i>er 100,000. 

5itr(^n. Ph()H|jh(>ric Afid. PotaMh, 1 Lime. 

Byrne, Moyhn ... ... 350 340 4fl0 ' 380 

Neylon, Moyhu ... 100 480 580 1 530 

Smith, Cheshunt ... .. 190 320 560 ! 480 

Howard, Cheshunt ... ... 180 .3.50 .3^ ; 520 

Hall, Whitfield • . . ... 110 180 340 220 

Swan, Loiidrigans ... ... 100 170 390 j 230 

' The soils of the flats consist chiefly of alluvial deposits, varying in 
depth to 14 feet, and containing a fair percentage of sand. They are 
for the greater part naturally well drained, having a porous subsoil, with 
gravel bottom. The terraces and foot hills are chocolate, with clay 
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subsoil, in some cases reaching a depth of 25 feet. The hills and table 
lands on the western side of the river carry rich volcanic soils. 

Maize. 

That maize can l>t* siKTessfully grown is .shown by the accompanying 
illustrations, the subjects of which were grown, without irrigation or 



“ SILVERMINE " MAIZE, “ HOGAN'S EARLY RED ' MAIZE, 

EDI EXPERIMENTAL FARM. MR. ANDERSON'S FARM, CHESHUNT. 

manures, in a season drier than usual. The stalks measured up to 13 ft. 
8 in. in height, and are bearing from two to three large cobs each. There 
are several other fine crops in the district, both for grain and fodder, yet 
the acreage devoted to this crop is not one-hundred^ part of wdiat could 
be produced. Nine plots of different varieties have been tried during 
the present season at the Government Experimental Farm, Edi, all of 
which have made good growth, bearing fine cobs. The varieties showing 
most promise are Hogan’s Early Red and Silvermine. Of the others, 
Ninety Day, Eclipse, and Learning are good seconds. The first-named 
should be admirably adapted for silage use, keeping green late into the 
season with a long solid stem. 

Potatoes. 

Potatoes are grown in limited areas.by many of the settlers, tlie yields 
averaging from 4 to 8 tons. This is a crop also that might be more 
extensively planted with advantage, and with judicious selecticm of seed 
the product would be equal to any grown in the State. The field shown 
in the photograph, is a 3-acre crop of Pink Eyes, ^town by Mr. Maconachie, 
a Whitfield settler, 4 cwt, of a special fertilizer being used per acre. 
Brown’s River, Peach Bloom, and several of the early varieties also do 
well. 
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Tobacco. 


The district has for many years borne a reputation for supplying the 
best pipe tobacco grown in Victoria, and the quality has been steadily 
improving of late years owing to the introduction of better varieties, and 



TOBACCO SHED (UNFINISHED), SHOWING TOBACCO JUST HARVESTED. 


Crop (17 acres) estimated to yield lo tons. 

improvement in general treatment. A better class of curing shed has 
also been adopted by some growers. The illustrations show a new shed 
of Mr. Gibson’s, with a quantity of new tobacco, just harvested, hanging 
on the tiers. It will be seen that this shed is not complete, the sides 



TOBACCO SHED, 32 X 40 FEET, SHOWING SHUTTERS FOR VENTILATION 

OR CLOSING UP. 

Built of bush timber. Capacity, 3 tons cured leaf. Cost £30 for labour abd material. Shed is idso 
used for diying Broom Millet. 

haying yet to be closed in. Latterly ipne very good cigar leaf has been 
produced, and some highly remunerative returns made by several indi¬ 
vidual groy^ers. A grower at Moyhu, who cultivates 30 acres annually, 
has sold on an average leaf to the value (gross) of per annum over 
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the last tjiree years, off this area. Another grower at Cheshunt realized 
(gross value) j£s^3 £4^7 acres. In both cases the land 

was unmanured. A large proportion of the crops is sold to Adelaide 
buyers. 



TOBACCO CROP AT CHESHUNT. 
Lar'kt) variety in forejrroiiiMi. 


This particular crop is admirably suited to small holdings. The cost 
of growing is from j£6 to jQS per acre. A photograph' of an eight-acre 
nop, machine planted, shows in the foreground some fine plants of the 



PORTION OF MR. D. GIBSON’S DAIRY HERD. 


Lacks variety, grown at Cheshunt. A crop of Blue Pryor tobacco at the 
Edi Experimental Farm is shown on the cover. 

Dairying. 

Nine-tenths of the farmers are engaged in this important industry, and 
the butter shipped from the district is of very superior quality, bringing 
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prices as high as ii6s. per cwt. With greater attention to tl^ growth 

of fodder crops, the universal establishment of silos, and better housing 

of the stock, the output might be doubled. Several silos are now being 

erected on approved plans, as specified in the Journal, The over-ground 
silo, shown in the accompanying illustration, which is being erected by 
Mr. Maconachie, is an example of what can l)e done by a handy man 
Mr. Maconachie never saw a silo prior to erecting his own, which .is 
excellently constructed. Several other silos, both jiit and over-ground, 



OVERGROUND SILO BUILT BY MR. MACONACHIE. 


are also being made by neighbours on lines laid down in the Journal, 
Some stacks of ensilage are also being built. 

Broom Millet. 

This crop has been more exten.sively grown by Whitfield settlers during 
the last two years, and promises to be most useful, as well as remunera- 
tivie. The fibre of King River production is spoken of as supericn: in 
quality to that grown in New South Wales, being more flexible and not 
so coarse. The yield of fibre averages, approximately, 8 cwt. per acre, 
valued at £^2^ p^ ton. The seed yield is from 5 to 10 bags per acre, 
and it sells at 5s. to 6s. per bag. The crop is harvested on the green 
side, and the stalks can be utilized for ensilage after the crop has been 
taken off. The labour required to produce the crop is considerable. The 
land must be kept clean and the plants thinned out^ The harvesting 
cannot be accomplished by machinery, each head of millet having to be 
cut by hand. Sheds* are necessary for drying purposes. The average 
cost of growing and preparing for market is about to per acre. 
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The photograph of Broom Millet represents a crop of 22 acres, the height 
varying from 6 feet to 12 feet. The variety is the Dwarf Missouri, the 
estimated yield being 9 cwt. per acre. No manure was used. 

Pumpkins. 

The crop of pumpkins shown on page 310 was grown by Mr. 
Anderson, of Bongamero, Cheshuiit, the variety being the Mammoth. 



CROP OF BROOM MILLET, CHESHUNT. 


The plot was unmanured. Many of the individual pumpkins weigh over 
80 lbs.; some of those sliown are close to joo lbs. The two standing 



APPLE TREE ON MR. ANDERSON S FARM, CHESHUNT. 


on end measure 3 ft. 6 in. in he’ght and 18 inches in diameter. Crop.s 
of 20 tons to the acre are not unusual, while it is one of the cheapest 
crops to grow and harvest known, and occasionally large quantities are 
sold to New South Wales buyers at high prices. 












[8 May, 1906. 


316 Journal of Agriculture, 


Other. Crops. 

Other crops, such as arrowroot, chicory, beans, onions, flax, and sugar 
beet, have been grown for experimental purposes, and have all proved 
suitable to climate and soil, and in time will probably be grown largely 
for profit. Many fruits, including red, white, and black currants, do 
well; while apples, pears, plums, cherries, nuts, and other fruits grow 
luxuriantly. The apple tree photographed measures 46 feet across the 
width covered by branches, and yields over a ton in .some seasons. 

Fodder Crops. 


For the growth of maize, millets, amber cane, imphee, and artificial 
grasses the district is eminently suitable, and the cultivation of all of 
these is gradually increasing. Lucerne has proved hard to establish in some 



MR. P. HOWARD'S LUCERNE FIELD, CHESHUNT. 


cases, but has been successful in others, as the view of Mr. Howard's 
five-acre plot at Cheshunt shows. This crop i.s four years old, and has 
been cut twice this summer, giving a heavy^ crop of hay with each cutting. 
The Golden Crown grass, Paspalum dilitatum^ also thrives well, as do 
the -fescues. Rye grass, clover—^both white and red—and many other 
artificial grasses. Japanese millet is now grown by many farmers with 
excellent results, and is highly spoken of as feed for dairy cows in 
the green stages, and makes a very fair hay with the last cutting in the 
autumn. 
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Improvement in Late Years. 

A little njiore tham 30 years ago this portion of the King River dis¬ 
trict was a cattle run, and homesteads were few and far between. The 
land was difficult to clear, being heavily timbered with red and white 
gum, the undergrowth consisting of dog-wood scrub, wattle, and bracken. 
The distance from a railway was 30 to 40 miles, with a bad road to 
traverse. However, since the advent of the narrow-gauge line some five 
years ago, the district has developed very fast, and it is now fairly closely 
settled. The Whitfield estate, purchased by the Government under the 
Closer Settlement Act, has been the means of placing many families on 
the land, there being now on the estate nearly 200 souls, where pre¬ 
viously not more than ten existed, and many nice homesteads are now to 
be seen throughout the estate. The improvements made by the settlers 
during their four years’ occupation, in clearing, fencing, building, &c., 
are very considerable, and, having overcome the initial cost of settling, 
it is to be expected that their results in the future will be good. Tliey 
are now in a position to devote more of their time to cultivation, and by 
the more general use of ensilage, and attention to intense culture, their 
profits might be doubled. 



MR. MACONACHIE’S HOUSE AND ORCHARD, WHITFIELD ESTATE. 


It is gratifying to note the better class of cattle on the farms, as 
compared.with past years, and the evidence of increased prosperity through¬ 
out the district. Good horses and vehicles are to be seen almost every¬ 
where, and more comfortable houses than heretofore. The resources of 
the district are very great, and farming methods are gradually improving. 
Withm the last twelve monthb at least five silos have been erected, and 
the use of chemical manures is becoming more understood and adopted. 
The prospects generally leave little to be desired. An important town in 
Wangaratta is Rowing'fast, and, though the distance from tte metropolis 
is 170 miles, the advantage of having a New South Wales market quite 
coointeifcalancesi such a handicap. Roads and climate are good, the 
price of land moderate, as compared with many other parts of Victoria, 
while the water supply is of the purest, and is abundant. 

A prosperous co-operative butter company has creameries at inter\rals 
of $ or 7 miles up and down the valley, and State schools are to be seen 
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in every direction. The past summer was a severe one, yet the crops 
generally are good, and, with irrigation and judicious management, failure 
would be almost impossible. The development during the i 5 ast ten years 
is so marked that any thinking person must realize that great possibilities 
may be expected in the same period ahead. 


THE ORCHARD. 

James Lang, Haf court. 

The weather is unusually dry for the time of year, but good rains may 
fall at any time, and make it much easier to prepare the ground for plant¬ 
ing. This work should be pushed on with as rapidly as circumstances will 
permit, so as to be ready next month. If the land requires draining, it 
should be done before the ground is planted. Drains should be not less 
than 2J feet deep, and if tiles are used they should be from 2J in. to 3 in. 
in diameter; 4-in. tiles should be used for main drains. If the land to'be 
drained has rather a steep fall, the drains should run diagonally across 
the fall of the hill; by this means the water is cut off better than if the 
drains are run straight up and dowm the hill. Where stones are plentiful 
they may be used for the drains, but are liable to choke them up if the 
ground is sandy. Temporary drains may be made with brushwood; these 
will last a few years, and can then be replaced with tiles. 

It is astonishing how few orchardists grow grape-vines even for home 
use. The excuse generally given is that they do not grow very well, but if 
varieties suitable for the district are planted, they would succeed mode¬ 
rately well, even in the (X)oier districts. A quarter of an acre of land 
would provide sufficient grapes for a good-sized family, and also a few 
cases to send to market. Early White Malvasia is one of the earliest varie¬ 
ties to ripen; it is small in bunch and berry, and is valuable only for its 
eailiness. ChasseJas comes next in order of ripening, and is a much supe¬ 
rior grape to the variety previously mentioned. Blue Imperial or Ulliade, 
a dark oval grape, is also good. Black Hambro and Muscat Hambro are 
very fine varieties, Muscat Hambro being considered the best-flavoured 
grape in cultivation. The .above-named varieties are all suitable kinds to 
grow in the cooler districts of the State^ and always give a good supply of 
giapes. In the warmer parts of the Stale, such varieties as Waltham 
Cioss, Red Prince, Centennial, Muscat of Alexandria, Madresfleld Court 
Black Muscat, and Doradilla would succeed; these are all fine varieties, 
large in bunch and berry, and should be grown in the warmer districts only. 

Take off Codlin Moth bandages from the trees, and scald them to 
destroy the larvae which may be harboring in them. When dry, put the 
bandages away for use next season. It may be well, also, to scrape all 
loose bark where the grubs can get shelter. All possible means should be 
taken to reduce the number of the grubs. 

Owing to the exceptionally dry season, Red Spider has been much in 
evidence, and will require to be dealt with before next season. Many 
orchards which have come under the notice of the writer have suffered very 
severely from this pest. Sptaying the trees with kerosene emulsion is a 
**good remedy. 

If not already done, peas intended for green manuring qf the orchard 
should be put in at pnee. * 
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STATISTICS. 


Bainfall in Victoria. 

First Quarter, 190(V. 

Table showing average amount of rainfall in each of the 26 Basins or Regions con¬ 
stituting the State of Victoria for each month and the quarter, with corresponding 
monthly and quarterly averages for each basin deduced from all available records 
to date. 


.ianuury. \ February. ; March. k? i c 

' , ^ I gS 

.: I ' & 


Basin. 

a 

53 , 

S*. tt 

1! 

Averagp. 

t- 

11 

1 

to 

Amount. 

1906. 

Average. 

Total for 
First Quar 
1906. 

Average fo 
First Quar 

Glonelg and Wannon Rivers 

0.13 

1.51 

0.80 

0.77 

* 

2.31 

1.55 

1 

* 

3.24 

3.83 

Fitzroy, Eumerella, and Merri 
Rivers 

0.32 

1.64 

1.01 

0.89 

1.84 i 

1.82 

3.17 

4.35 

Hopkins River and Mount 
Emu Creek 

0.13 

1.72 

0.80 

1.05 

3.41 

1.84 

4.34 ! 

4.61 

Mount Elephant and Lake 
Oorangamite 

0.16 

1.79 

0.55 

1.16 

2.56 

1.86 

3.26 

4.81 

Otway Forest 

0.19 

3.29 

0.4fl 

1.66 

3.09 1 

3.22 

3.74 

8.17 

Moorabool and Barwon 
Rivers 

0.11 

1.57 

i 

0.51 

1.22 

4.03 

1.55 

4.03 

4.34 

Werribee and Saltwater 
Rivers 

0.26 

1.67 

0.60 

1.58 

3.33 

2.00 

4.19 

5.25 

Yarra River and Dandenong 
Creek 

0.39 

2.79 

l> 

© 

1.70 

3.94 

2.44 

5.05 j 

i 

6.93 

Koo-wee-rup Swamp 

0.39 

2.71 

0.50 

1.39 

3.49 

2.21 ! 

4.38 

6.31 

South Gippsland .. ■ 

j 0.26 

2.77 

0.38 

2.12 i 

5.33 

2.47 

5.97 

7.36 

La Trobe and Thomson (0.31 
Rivers 1 

3.05 

0.54 

1 1.92 1 

5.49 

2.33 

6.34 

7.30 

Macallister and Avon Rivers 

0.21 

2.23 

0.34 

j 2.28 ! 

6.72 

1.47 

7.27 

6.00 

Mitchell River 

0.23 

2.79 

0.18 

2.94 

6.64 

1.49 

7.05 

7.22 

Tambo and Nicholson Rivers 

0.2R 

' 2.88 

0.22 

2.62 

10.81 1 

1.37 

11.31 

6.87 

Snowy River 

0.30 

3.26 

0.42 

2.75 

8.31 

2.11 

, 9.03 

8.12 

Murray River 

0.02 

! 1.31 

1.00 

1.37 

4.78 i 

1.68 

! 5.80 

4.36 

Mitta Mittaand Kiewa Rivers 0.12 

2.01 

0.76 

2.47 

7.42 

2.46 

8.30 

1 6.94 

Ovens River 

0.09 

i 2.32 

0.78 

2.37 

8.15 

2.37 

9.02 

I 7.06 

Goulburn River ,. 

0.07 

I 1,49 

0.81 

1.29 

2.88 

1.65 

i 3.76 

i 4.43 

Campaspe River .. 

0.04 

i 1.32 

1.04 

1.13 

2.97 

1.86 

4.05 

4.31 

Loddon River 

0.03 

i MO i 

1.40 

0.91 

2.37 

1.30 

3.80 

3.31 

Avon and Richardson Rivers 

0.03 

; 0.92 

0.53 

0.69 

2.18 

0.96 

2.74 

2.57 

Avoca River 

0.01 

0.91 

0.65 

0.67 

2.04 

1.17 

2.70 

2.75 

Western Wimmera 

0.09 

0,99 

0.47 

0.52 

1.93 

0.94 

2.49 ■ 

2.45 

Eastern Wimmera 

0.06 

1.26 

0.82 

0.66 

1.99 

M8 

2.87 

3.09 

Mallee Country .. 

0.03 

0.88 

0,65 

0.76 

2.22 

0.87 

2.90 

1 2.51 

The whole State .. 

0.12 

1.67 I 0.70 

1.32 

3.76 

1.58 

4.58 

1 4.57 

1 


• Figures in. these columns are subieot to alterations when the complete number of returns for 

March has been received. 


P. BARACOHI, 
Chvernment Astronomer. 
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Perishable and Frozen Produce. 


Quarters ended 31st Maror, 1606 and 1905 respectively. 




Exnorta from the State. 

Deliveries from the 

Deflcriptioo of Produce. 



Government. Cool Stores. 



190C. 

1U05. 

1006. 1005. 

Batter 

... lbs. 

12,018,622 

9,408,848 

8,415,288 6,684,496 

Cheese 

... » 

211,200 

320,040 

20,643 

Milk and Cream 

... cases 

3,923 

2,802 

383 1,744 

Ham and Bacon 

lbs. 

729,620 

429,360 

... 

Poultry 

bead 

16,670 

11,885 

4,109 3,855 

Bgffs. 

... dozen 

6,390 

8,310 

16,066 5,424 

Rabbits and Hares 

... pairs 

1,037,364 

1,1.35,272 

508,474 471,377 

Mutton and Lamb 

carcasses 

251,105 

90,781 

56,601 27,426 

Beef... 

...quarters 

2,598 

1.291 

350 

Veal... 

carcasses 

1,279 

2,645 

100 

Pork. 

... // 

2,456 

322 

844 315^ 

Fruit 

... cases 

66,182 

66,882 

541 1,995 

// Pulp 

... // 

1,774 

5,442 

... 

Sundries 

lbs. 

... 

... 

16.123 *65.429 


R. CROWE. 

SuptriiUendtnt of Exporh. 


Fruit, Plants, Bulbs, Grain, cfcc. 


Imports and Exports inspected during the Quarter ended 318T March, 1906. 


Fruit, Ac. 

Imports. 1 Exports. 

Imports. 

Exports. 

Austral¬ 

asian. 

Over- Austral- 
sea. asittii. 

1 Fruit, (fee. 

Over¬ 

sea. 

Austral- Over- 
asiari. sea. 

Austral¬ 

asian. 

Over¬ 

sea. 

Apples 

224 

2 ; 1,312 

32,797 Raspberries 

' 33 - 



Apricots ... 

344 

96, 1,992 

— Tomatoes... 

19,140 

731 

— 

Bananas, b's. 

119,415 

— - 

— Plants 

22 125 

28 


Bananas, c/s. 

780 

— 1,442 

— Bulbs ... 

16 59 

14 

_ 

Black Cur- 

2,938 

— — 

— Barley 

22,640 — 

— 

_ 

rants 



Beans 

95 30 

— 


Blackberries 

461 

— * 2 

— Copra 

— 187 

_ 

__ 

Citrons ... 

11 

—. _ 

— Currants ... 

— 750 

— 

_ 

Cucumbers 

3,048 

—: 284 

— Fig» 

— 150 

_ 

_ 

Gooseberries 

— 

—i 1 

— Nuts 

630 387 



Grapes ... ; 

56 

- 394 

50 1 Nutmegs ... 

— 123 

— 

— 

Lemons ... j 

3,142 

9,6911 535 

— Oats 

6,585 — 


...... 

Melons ... j 

1,141 

77 

— Oil'Cake ... 

— 12,008 

_ 


Mixed fruits j 

181 

152 7 

— Onions 

— 241 

_ 


Nectarines : 

— 

— 192 

— Peas 

1,195 

_ 

_ 

Oranges ... | 

1,123 

6,0o9 101 

— Potatoes ... 

975 11 

— 


Passion fruit | 

374 

88 

— Rice 

— 52,690 

— 


Peaches ... | 

— 

— 1,831 

6] Seeds 

7,401 2,864 

_ 

_ 

Pears 

50 

— 4,603 

1,904 Wheat ... 

_ 



Persimmons 

254 


— Yams 

- 172 

... 

_ 

Pineapples ! 

26,919 

— 787 





Plums ... ! 

14 

2,637 

—- 




Quinces ... , 

1 


— 5 

— Totals ... 

217,912 86,992 

17,063 

34,812 


J. G. TURNER, 

Imptctor^ Vegetation Dueasee Acts, and Exported ProducU AU* 
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SOME OBSERVATIONS ON THE EXPORT 
SEASON 1905-6.* 

/?. Crowe, Superintendent of Exports, 

'riie butter exi3ort season now drawing to a close has been both peculiar 
and interesting. Perhaps never before in the" history of the export-trade 
have all the good and bad points of the industry appeared in such bold 
relief within the one season. The course of supplies and prices, the 
expectations and fear® of the last sixteen years, have all been manifested 
in this one In short, it may be termed a summary of all the preceding 
seasons, with promise of a satisfactory ending. At th^e end of the first 
three months it appeared certain that w^e were going to have a record 
output, but through October and November cold weather prevailed, and 
these pleasant anticipations were not fulfilled. In fact, production for 
a time fell behind the output of the year before, notwithstanding the good 
start made. Then by the middle of January the prospects had once 
more reached a most promising stage, only to be shattered within a month 
afterwards owing to the absence of rain. Finally, just when the outlook 
was very blue—in March—good rains came, and now what may be termed 
a supplementary season is being enjoyed, and butter is being "exported in 
quantity to Great Britain—a circumstance never before experienced in the 
inonth of May. So far, 16,733 tons have been shipped to all destinations 
since the ist July, 1905, and it appears certain that by the 30th June this 
total will have reached 17,200 tonsi—a record season. 

Prices. 

A phenomenal market ruled through the main part of the year. The 
average c.i.f. value comes out at 107s. 6d., so that ;£^i,849,ooo will be 
the approximate total for the whole season^s butter. (The Swanpool and 
Moorngag Company reports an average price of 112s. 2d. for the season, 
and doubtless many other leading factories have secured equally satisfac¬ 
tory results.) 

From a dairyman’s point of view no previous season has proved so 
profitable, chiefly on accoumt of the abnormally high prices whr’ch ruled on 

M Aimiiol Conference of the Auetralaeian Butter IV-tories’ Managers 

Agwotaation, held May, 1900, at Melbourne, 

613S. I. 
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the English market, and the savings effected in transit and marketing. 

circumstances alone are responsible for a gain approaching a quarter 
of a million ]x>unds sterling, a result with which our dairymen cannot but 
be well satisfied. 

The Chief Lessons. 

The season at thn'c iieriods so full of promise, and on the other hand at 
limes e^iually desponding, again emphasizes in a most marked manner the 
necessity for rational feeding and better treatment of dairy cattle. Most of 
our dair\men are still almost at the mercy of climatic conditions. It rains, 
and there is plenty of feed and milk; it ceases to rain, the pastures become 
parched, and the supply is diminished. With a stretch of even moderately 
dry weather isitock die off, all< of which prove that there is still great scope 
for the conservation of water, the growing of green fodders, and the accu¬ 
mulation of reserves against the time of scarcity. 

Although some progress has taken place in regard to ensilage, it can 
hardly be claimed that even the fringe of the subject has been more than 
touched. 

Ocean Transit. 

A duplicate weekly service has been available to shippers since October 
last, the contract steamers comprising those of the White Star, Aberdeen, 
and Lund lines, and the mail companies. The rate of freight was only 
just half of what it had been, and the conditions provided in regard to 
temperature were better than ever before. Experiments have been con¬ 
ducted with aulbmalnc self-registering thermometers. Their utility is 
patent, and so far everything points to their general adoption. On the 
steam-ship Sue 7 jic during her second last voyage one of these instruments 
was placed in the butter hold. After the fifth day from leaving Melbourne 
the indicator showed a temiierature of 10-12 degrees, which remained con¬ 
stant throughout the voyage. The instrument was set at the l/ondon end, 
and put in the ship ^5 stores cool chamber on the last outward trip, when 
the record showed a daily rise and fall of ipany degrees, corresponding 
exactly with the fluctuations consequent upon die regular opening and use 
of such a freezing-room. Therefore, from a shipping point of view, the 
season marks a distinct advance. True, the deliveries in London by the 
contracting companies were not as regular as could be desired, but it is 
confidently expected th?t this will be overcome. 

Quality. 

The quality of the butter exported shows a slight improvement on the 
previous year, owing to the favorable weather experienced. Not only were 
abnormal rates realized for choice butters, but even those of an inferior 
quality brought prices far beyond their relative intrinsic value. My ex¬ 
perience is that when thi® occurs many managers relax their efforts to 
manufacture up to a high standard. As in previous years, all butter was 
examined, and its quality noted, prior to export. The following table 
shows butter classified according to its source, under the heading of 
“Country Co-operative,^* “Proprietary and Private,** and “Milled and 
Miscellaneous,*’ “Country Co-operative ** meaning the output of co¬ 
operative butter factory .companies outside the dty, “ Proprietary and 
Private** that exported by proprietary companies and private individuals 
having factories both in the country and city, and “ Milled and Miscel¬ 
laneous ” including all nondescript parcels shipped by city exporters. 
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Season 19(»5-06. 


Country Co-operative. j Proprietar ' and Private. Milled and Miscellaneous. 


PointH : 
Mav 100. 

No. of CasfM, 

Per oeat. 

! 

1 No. of (yttSCH. 

Per cent. 

No. of Oases. 

Per oent. 

m 

52,644 


! 




97 

42,543 


394 


38 


96 

39,313 


1,807 


398 


95 

42,760 


12,723 


3,277 


94 

60,661 


33,912 


5,253 

93 

37,076 


22,2rK) 


4,260 


92 

65,366 


19,646 


2,384 


91 

8,365 


6,726 

1 851 ; 

90 

6,467 


12,465 


1,137 

Total, 1st 
(irade 

1 355,I.'.5 

97*31 

109,873 

83*52 

17,598 

51*58 

H9 

2,064 


5,376 


1.030 ; 

88 

1,577 


3,697 


811 

87 

836 


2,421 

268 

86 

913 


1,379 

980 

85 

658 


1,4112 

1,321 

84 

335 


1,447 

810 

83 

669 


1,901 

! 1.396 

82 

637 


1,164 

1,734 

81 

246 


623 

1,263 

80 

69 


309 

' 2.136 

'Potal, 2nd i 
Grade 

! \ 

1 1 8,898 

2*43 

19,809 

15*05 

11,749 

34*44 

79 

1 231 


631 


1.989 

78 

i 240 


214 


71 1 

77 

126 


413 

! 797 ' 

76 

59 


103 

788 

75 

152 


1 »*15 ! 

1 67 

74 

23 


1 i 

: S05 

73 



1 1 

45 

72 1 

35 

1 

1 

204 1 

1 19 1 

71 


1 ' 

38 

104 

70 



1 

i 


80 

Total, 3rd j 
Grade 

866 

•23 

1,856 

1-4. 

4,765 

13-96 

69 

33 




i 

68 

12 




i 

Total, 

Pastry 

j- 45 

•01 




Totals ... 

364,964 


131,538 


34,112 ; 


Grand totiU, 530,614. 


Co-operative Factories. i 

Propriktart and Private. ! 

Milled and Miscellaneous. 

Total OMe., 

.364,964 = 68-78 % 

Total Oases, 

131,538 = 24-78 % ' 

Total Oases, 

.34,112 =- 6*42 % 


Grand total, 530,614. 
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Grading and Stamping. 

Some two seasons ago 22 factories had their butter graded and stamped 
voluntarily. Last season there were 67 factories, whilst for this, butter 
factories and exporters representing over 90 per cent, of the output have 
given written instructions to the Department to grade asnd stamp their 
butter for export. From the foregoing table it will be seen that 97.3 per 
cent, of the country co-operative butters was first grade, 2.43 per cent, 
second grade, and 0.23 per cent, third grade. Proprietary and private 
exporters gave a result of 83.52 per cent, first, 15.05 per cent, second, and 
1.41 per cent, third grade; whilst milled was down to 51.58 per cent, 
first, 34.44 per cent', second, and 13.96 per cent, third grade. 

Everyone is familiar with the recent controversy regarding this subject 
of grading. “To grade or not to grade, that is the question.*’ Now, 
it seems to me that the “ Country Co-operative ” dairxmen have little or no 
reason to oppose grading, whilst they have ever)'thing to gain. The 
“ Proprietary and Private ” manufacturers may have grounds for ot)posi- 
tion, and it can easily be conceived that those interested in nondescript 
parcels are naturally against it. That the grading and grade stamping of 
butter for export has a marked educational influence on manufacturers and 
producers is evidenced by the experience of New Zealand. Four years 
ago the percentage of “ creamery” butter, first grade, was 95.94 per cent., 
second 4.0 per cent., and third 0.06 per cent.; whilst “dairy ” butter showed 
first 73.20 per cent., second 25.58 per cent., third 1.2 per cent.; and 
“milled.” first 68.48 per cent, sec'ond 30.14 per cent., third 1.38 per 
cent. Two years ago the (]uantity of first grade “creamery ” butter ex- 
I)orted was 97.27 per cent., uhile for the year ended 31st March, 1906, 
98 per cent, of the “creamer) ” butter was first grade, “dairy” butter 
showed 82 per cent, first grade, whilst “milled” was down to 70 per 
cent. This improvement is accentuated when it is remembered that a higher 
standard is set for the grades each year. 

The recent bold effort to secure the aid of countr) dairymen and' butter 
factories in opposing the extension of grading is very significant. Can 
anv one imagine New Zealand dairymen interested in “creamery ” butter 
taking vigorous steps to have the shippers of nondescript parcels placed on 
the same footing as themselves? 

Is Melbourne the Proper Place to Manufacture Victoria’s Butter? 

During the last two years, notwithstanding the findings of the Butter 
Board and the Royal Commission on the subject, the proportion of cream 
supplies coming to Melbourne for manufacture is on the increase. For the 
first four months of 1906 6,171^ tons net of butter reached Melbourne, 
against 2.201 tons net of cream, so that the latter amounts to 35J per cjent. 
in weight of the former, compared with 6,489 tons of butter for the same 
l)eriod in 1905, and 1,335 of cream, or 20J per cent. Although tbe 
butter arrivals show an advance of 5 per cent, cream deliveries have in¬ 
creased by 65 per cent. On making a comparison of the last six months 
with the corresponding six months of the year before, and of the last 
twelve months with the corresponding twelve months, the increase appears 
gradual and to be making regular headway. 

This movement haus a close relationship to the question of grading and 
grade stamping of butter exports, and the recent action of some of those who 
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are so strenuously opposing the system. It has already been proved that 
country-made butter isi better than that manufactured in the city, and it 
should be obvious to all producers which side to take. 

Value of Inspection. 

It was found necessary during the season, not only to take furthei 
action regarding the quantity of moisture and boric acid contained in butter, 
but with regard to the matter of short weights also. 

The percentage of moisture in Victorian butter is materially increasing, 
and, notwithstanding the action of the Department in previous years in 
reference to boric acid, stringent measures had again to be resorted to. 
For the first time the Department took a firm stand in connexion witii 
short weights. Certain factories were written to in the height of the 
season, and recommended to improve their packing. After being cautioned 
a niumber of times, the Dc'partment finally stopped branding or shipping 
their butter. The principle being once established, fish cannot be made 
of one and fowl of another/’ and, therefore, all butter short in eight 
is promptl) stoj)i>f‘d, and will not branded by the Department for export. 

Some idea may be gained of the delinquencies of butter factory mana¬ 
gers when the fact is stated that consignments amounting to 133 tons were 
found to 1)0 short in weight. 28 tons excessive lx>ric acid, and 5 tons wdth 
moisture Ixnond lh(^ maximum of 16 i)er cent. 

Pure Cultures. 

During the season twelve- buthT factories used ])iire laetic acid cultures, 
which were prepared at the Universitv lalwatory and issued as required. 
It is iiotewor'h} that in all the factories, with one exception, w^here there 
has been an improvement in quality, they were handling milk supplies 
exclusively ; whilst yvith those in which the opposite occurred they were, 
wdth a single exception, dealing either |>artly or entirely with home separa¬ 
tor cream. Grouping half-a-dozen of the latter factories and six of the 
former class, it is found that the average points in the cream supply 
class were 94.74 paints for 1904-5, and 94.16 points for 1905-6, or a depre¬ 
ciation of .58 points. With the milk supply factories using the ferments, 
the average gained for 1904-5 was 96.00 points, and for 1905-6 96.54 
points, or an increase of .54 points. Since in five cases out of six of the 
milk-supplied factories a distinct improvement was effected, it mav reason¬ 
ably be concluded that, where managers have full control of their supplies, 
the vtse of pure cultures is undoubtedly advantageous. 

Instruction. 

Since this time last year special University classes yvere held, and a 
practical course provided at the Cobden butter factory. Many butter 
factory managers and dairy students availed themselves of these facilities, 
and in every case, I believe, the result was a material gain both to them¬ 
selves and the companies with which thev were concerned. 

Similar opportunities are lieing afforded this year, and it is gratifying 
tc find such a large number enrolled, notwithstanding the fact that fees 
have been charged. 
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SELECTION OF SEED POTATOES. 

George Seymour^ Potato Expert, 

There can be no doubt that the want of care in the selection of seed 
has in tilie past had a great deal to do with the inferior quality of many 
of the potatoes placed on the market, and also with the unremunerative 
returns to the farmer. The trouble has come about from want of know¬ 
ledge on the part of many growers, as well as want of care, as they fail 
tc discriminate between the wild potato and the true one. 


Description of the Wild Potato. 

Every writer on the potato describes the tuber as a thickened under¬ 
ground branch. Hal four, in his Manual of Botany, describes the tuber 



A. Cultivated Potato. B. Wild Potato. 


as a thickened stem or branch, produced by the approximation of the 
nodes and the swelling of the internodes. This is strictly correct of the 
potato in its wild state, but only partly so of the plant when highly culti¬ 
vated. If the wild potato be cut through the centre into two halves, from 
the crown to the stem end, the internal structure will be found quite 
different from that of the true potato. The core or centre of the wdld 
tuber preserves a branch-like appearance right through, throws out a 
branch at the crown end, and forms another tuber, and so on till the last 
one may be two feet away from the parent plant, or the last stem may force 
its way up through the ground and produce a plant as shown in the illus¬ 
tration—(Fig. B). It is not so with a true potato, which, if ait through 
thr centre, will show that the corticle layer surrounds the whole tuber 
(Fig. A), and is only pierced by a core line where the buds or eyes are 
found, and that all these lines proceed from the centre core, and are the 
channels along which the starch travels when a tuber throws out its shoots 
or buds. This outside layer is very poor in stardh, and when these core 
lines dp not pierce that layer it gives rise to what is known as cottony- 
eyed or blind seed, so often met with in Gippsland potatoes. 
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The wild plant in the accompanying illustration shows a number of 
stringy tubers, mentioned before, and also one fairly large one, with 
several small ones attached to it by short stems; these are not prongs, 
but separate tubers. In raising new varieties from seed, no effort is 
spared to get rid of all plants which show the slightest tendency to produce 
strings. In some cases not more than one plant out of a hundred is found 
to produce true potatoes, and even the produce of some of the tubers from 
this plant may in the fallowing season be found to produ:^ a wild strain. 
Consequently, it takes a long time before the type of a new variety is 
fixed, and it is ready to put on the market. There can be no doubt that 
many of the new varieties during the late potato boom were placed on the 



THE WILD POTATO. 


FLAT TOP OF ‘ TASMANIAN RED 
POTATO. 


market before the type was fixed. The question is often asked: Why do 
potatoes run out ? The same question may be asked in regard to the horse, 
sheep, or any animal the type of which is kept up to the standard by 
careful selection and breeding. The same answer applies to the potato. 


Selection of Seed. 

In the September Journal reference was made to the bloom of the plant 
as a means of distinguishing the true from the wild potato. In this article 
an effort will be made to give such a description of the bloom, aided by 
illustrations, and the foregoing description of the characteristics of the 
wild plant and tuber, that will, it its hoped, enable any one exercising 
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ordinary observation to know the wild potato. The careful study of the 
bloom has another and very iinx)Oitant use, viz., it assists in the identifi¬ 
cation of variety. 

The Bloom. 

Potato plants may- be divided into two sections—those that have white 
and those that have coloured flowers. The latter are purple, varying from 
a dark to a very pale shade, and some a tinge of pink. These shades are 
represented generally by the following varieties:—Dark purple, Corona¬ 
tion; medium purple, Up-to-date, DaiiicFs Sensation, and others; pale 
purple, Brown’s-River, Flatrtop, Scotch Grey. It must be remembered 
that the ahade of all these vary slightly in different soils, itnd also in the 
age of the bloom. In a few days it loses its colour, an'^ by the time it 
falls has faded to a dirty white, and at this stage is very liable to be 
niistaken for the flower of the wild plant. It should also be remembered 
that many of the white-skinned potatoes have a purple flower, others have 
a white, such as the Beauty of Hebron, Carman No. i, Britisli. Queen, 
Sir John Llewellyn, Ashleaf, and Lapslone. Kidney, The Rose, and Ver¬ 
mont also have a white bloom. 


% . . %. 


STRINGY GROWTH OF WILD POTATO. 


1 o know a wild potato by the flower, it is first of all necessary that one 
should know the flower of the variety. As a guide, it may be stated that when 
a plant whi^h should have a coloured flower produces a white one, it is a 
sure sign that the plant i8‘running, out, and, although it may produce a 
very fair sample of potatoes, it will not long continue to do so. The 
difficulty arises when we consider tlie varieties which have a white flower. 
The wild one here shows a very slight difference, and can only be identified 
after long experience. The varietjL.known as Flat-top has another strain, 
which requires to be culled out,^**riz., the plants which produce a very 
broad, fl«lt stalk, var}dng from one to. three inches. These ])roduce one 
or two large, unshapely tulx^rs for a.leason or two; but, if planted con¬ 
tinuously, will yield a poor retuni, and should be got rid of as quickly 
as possible. The first evidence of degeneration is manifested in the 
plant by the flower cluster forming at the top of the haulm, in the form 
of a green knob or tassel, but no blooms ever appear. The tubers them¬ 
selves can Idc detected, when selecting seed, by examining the crown, as 
the eyes run across it in the form of a crease, and when throwing out the 
crown shoot i#.is quite flat. ’.Some growers have madie it a practice to 
select these, thinking the flat haulm a characteristic of the variety, but 
this is a mistake. An illustration of ihi.s undesirable strain appears on 
the preceding page. 










/.Browns River true btoom. B.Brown’s River wttd b/oom 
3. Uptodnte 4. Coronetion 

POTATO BLOSSOMS. 
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The weeding out of the wild blooins is only practicable v^hen the 
standard of the crop is high, a.nd lihe f)ercentage of wild plants small \ 
but it very often ha])pens that more than one-fourth of the plants are 
wild. In some cases it has l)e<^n found that more than 60 per cent. wTrt‘ 
l>elow the standaid. Man\ of these would ])roduce tubers lit for market, 
and in a favorable season, on good land, would produ(‘e a very fair cro[); 
but, nevertheless, it is essential that they should be got rid of. Tlie best 



PRODUCE OK 67 PLANTS, TRI E “ TASMANIAN RED *’— 97 ^ LBS.. I 1 LBS ViASTE. 


plan would be to leave thorn till the digging time, and then select se€*d 
only from the Ixjst stools. The (Top raised from this seed should be care¬ 
fully watched during the next blooming season, and all wdld plants pulled 
tip. One jioint must lK>rne in mind; It i$ not enough to go through 
them once or twice, as all the plants do not bloom at the same time. 
After a fall of rain is a very favorable time. There must be no delay, as 
the coloured bloom soon fatles; it has a dirty-white appearance, and ma\ 
b? mistaken for a wild plant. If the standard of the crop is to lx‘ main¬ 
tained, the work must l)e attended to every year; but there is the satisfac¬ 
tion of knowing that the more thoroughly the work is done the lighter will 



PRODUCE OF PLANTS, WILD TASMANIAN HFD - 

106 LBS., 60J LBS. WASTE. 

l>e the task next \ear, until, from being a considerable undertaking, it will 
become a pleasure to go through the crop and pull out the unprofitable 
plants. The questions naturally arise: Will it pay to spend so much tw 
over the crop? and Will the average grower take the trouble? To the 
former the answer must be '' Yes,'* and to the latter most likely “ No." 

The accompanying illustrations prove that it will pav. Thev represent 
one drill, planted with iq8 sets lasmanian Red. The first is’the actual 
return from 67 plants, which produced 97J lbs. of potatoes, of which 
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II lbs. were waste; and the other is the produce of 131 plants (wild), 
which gave a gro«?s retum of 106 lb&., with 60J lbs. waste. Of the 198 

sets planted, only 35 per cent, proved to be true j^otatoes, 65 per cent, 

being wild. Alxmt half the latter were of tlie fiat-stalk strain mentioned 
above, and produced nearly all the large potatoes. In the second photo¬ 
graph, the whit6^-l)l(X)m wild plant was responsible for nearly all the small 
ones. A glance at the illustrations should be sufficient to convince the 
most sceptical tliat there is a great deal more in the selection of seed than 

a mere fad. The figures are more striking. Had the whole drill been 

planted with good seed, it would have returned a fraction over 249 lbs. 
of marketable and seed potatoes, or a crop equal to 5 tons i cwt. o qrs. 
24 lbs. As it was, the actual retum was 130 lbs. of marketable tubers, 
many of w'hich were only of medium quality, or 2 tons 12 cwt. o qrs. 
26 H>s., a loss of 2 tons 8 cwt. 3 qrs. 26 lbs., which, at tos. per ton, 
the market price .it the time of digging, represents a money loss of 
j£i3 its. per acre. These are actual facts. There is no guess-work alx)ut 
it, as the tests were cprried out when the crop was dug, and weighed in 
the field. The* variedly mentioned. Tasmanian Red, is also known as 
P'lat Top. 

These facts should go a long way to stirring farmers up to the ncres- 
sity of more careful attention to the selection of seed. The average 
grower may not take the trouble with his seed, preferring to mark<*t his 
crop and buv seed for next season. The re.sult will Ik* that the growers 
will naturally divide themselves into two groiiy)s. Tlv few in the cmler 
districts of the State will become the raisers of su]K'rior strahis of stK'd 
potatoes, which ran Ik* relied upon, ,and the many, comprised in all the 
districts, who will grow for local iKjnsumption and the export trade. Tn 
this way tlie standard of our potato crop will be greatlv improved, .md 
the industry become more profitable. 

Inoculation. 

Much has been said alK)ut raising new v.irieties In inoculation, eross 
in'” one variety of potato with another. This is done with a view to 
improve either the yielding or cooking quality of the potato by crossing 
a gross-yielding potato of lo\rer rooking quality with a light-vielding 
variety of good rooking quality and flavour. The good cooking varieties 
are, as a rule light-yielding, Tn this case, some (juality has to lie sacrificed 
to obtain a heaxy cropping variety. This metliod of obtaining a new 
variety entails an immense amount of w^ork and careful observation. In 
order to carry out the work successfully, the plant tliat is to l>ear the 
berries must be carefully watched, and as .soon as the floiver opens have 
thr^ anthers removed, to prevent self-fertilization. Then the other variety 
which is to be used for crossing must bloom at a suitable time, and have 
the pollen ready for fertilization, otherwn.se the operation will be a failure. 
There can he no doubt that many of the varieties to w^hich new^ names are 
given are simply sports of well-known sorts. For example, the late or 
long Top Rose springs from the Earlv Rose. There is also a late strain 
in the Carman and the Hebron, and in many other varieties. Thev can 
always be distinguished bv their rol>ust stalks and habit of ripening late. 
The tubers are generally larger and of :?oarser appearance, though often 
of very good quality. 
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SELECTING AND PLANTING FRUIT TREES. 

C, Bogue Luffmann, Principal, Burnley School of Horticulture and 

Small Farming. 

Grow but Few Sorts. 

As the quantity of :*oinmerciaJ fruit increases the numbtT of species 
and varieties em])lo>ed decreases from year to )ear. 'rhi.s is as it should 
l)e, since it would prove impossible to build up a permanent IcK'al and 
oversea trade by means of a great variety of fniit in small parcels. Fruit¬ 
growing has been engaged in long enough to indie ate what is most 
suitable and profitable in different soils and situations, and it remains to 
inc'rease the output of such lines as have, on the wliole, given profitable 
returns. 

In rare circumstances, sevtM*al s]L)ecies and varieties of fruit may be 
grown, but the best comnierdal result will always come from adhering to 
two or three well-choson sorts. 

The leading liaIf>dozen deciduous fruits are apples, pears, j)lums, 
cherries, })caches, and apricots. Any one starting a new orchard, or 
replenishing an old, should rely chiefly on these tr<^\s. is their produce is 
wanted in many markets. 

Select according to Soil and Situation. 

The first four do best in cool country, whereas (he peach and ajn*i:ot 
like plentv of heat and a warm and sweet winter soil. 

In '.selecting trees, we sliould Ik? able to estimate their especial wants, 
as it is only w'hcn* their tastes are in keeping with the soil and climate 
that they (hrivt' and j)rove profitable over a full life. 

Amongst trees of any one sjiecies will Ixi found varieties of varying 
strength of wood and capacity to resist disease, and no choice should be 
made without learning which are, under all the circumstances, best for 
a particular soil and situation, by way of example, trees of weaklv 
constitution should never be placed in stiff, dry, and p(X)r soil. Such 
a soil must he plai'ed under the most robust and hardy kind of tree, if it 
is to hold its own and yield a profit. 

It rarely liajiiiens that a p»e<'e of ground prewmts a uniform soil and 
ojiportunities throughout. Difference in depth, level, aspect, drainage, 
and protei'tion from sun and wu*nd, bring about very marked differences 
in its tree-sustaining i)o\vers, and as the resources of the or'hnrd area 
vary, so should tiie siiecies or var'eties of tree. 

Distance to Plant. 

In exposed positions protection is an advantage, whilst in confined 
positions, or shady hill-sides, exposure is an advantage. Thus, trees mav 
require to be planted close together or far apart, according to the amount 
of protection or degree of exposure they are likely to need. It has been 
the custom to plant far apart where the soil is at all ixxir. but this is 
fundamentally wrong, as the more soil is exposed the more it will be 
desiccated and wasted. Fairly close planting is therefore most appropriate 
where soil is thin, poor, and liable to summer droughts. 
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Trees should not Ixr planted at varying distances excepting where d’s- 
tinct breaks —as ditches, fences, or double headlands—o:cur in the orchard, 
or where there exists a marked difference in the quality of the soil and 
lliL kinds of trees chost“n. For instance, upright or small-growing trees 
do not call for so much room a'S those uliic'h grow* to large size and spread 
a good deal. Such apples as Jonathan,” Five Crown,” and Roke- 
wood often pay well as semi-dwarfs, standing at no more than 7 or 8 feet 
in he’ght, and of about the same diameter. Sixteen. 18, or 20 feet, at 
most, is ample for such Irt^es. Of course, if the soil is really gc>od, larger 
l;ees should be encourag<'d, and then wider planthig is necessary. 

T.ength of Trunk very Important. 

For all exiK)sed and warm positions, I'hoose short-trunT d trees. The 
shorter the trunk, the more vigorous the resulting branches, and the greater 
the tret's power of efle('ting a fair start. The distance l)etween the leaf 
SNStem and the root s)stem governs the movement and value of the sap. 
I.ong-legged trees yield small, weak branches, become stunted, fruit early, 
and .soon decline; whilst short-trunked trees grow^ vigorously, screen all 
tlieir wood from the burning summer sun, make even and robust branches, 
assume a good size, yield the largest ])ossible amount of fruit, and last 
cut a full life. 

Long trunks are appropriate only where the position is shaded, the 
soil riclj, cool and moist at all seasons, as here a restricted sap-flow would 
piove an advantage. 

Time to Plant. 

Early wunter is the Liest time at which to plant deciduous fruit trees. 

soon as the leaves l)ecome discoloured, the sap in the roots begins tf) 
move more or less actively, and if the soil is kejit swTt't and warm a free 
extension of root-growth will take place. The nature and extent of the 
autumn root-growth governs the behaviour and value of the head-growth 
in the following year. • 

When the proper season for planting is selected, the roots commeiu-e 
to grow at on.^e, and no waste or lo.ss of vitality occurs iji any part; but 
it a tree is phuvd in cold winter soil, and remains stagnant for many 
months, it not only makes no advance, but actually loses by the rooting 
c f some of its fine roots, aiK^also by means of the drying out of the moisture 
from the head, which always goes forward at a great pace when the roots 
are not acti\c. 


Nature of Root Growth. 

Different species of fruits have varying powders of root-growth, accord¬ 
ing to the size and vigour of their root systems and the temperature of the 
soil in which they are plaivd. Thus, plums, apples, j)ears, and cherries can 
root in a much colder season and soil than can peaches fuid apricots. 
The former group nny. therefore, often be planted in the depth of winter 
w'ilhout incurring any injury ; whereas the peach and apricot, if forced 
to endure a cold and wet soil, and wi/th no means to grow at the root, 
usually die, or become no more than feeble and unprofitable trees. 

The number, size, arrangement, and degree of freshness of a young 
tree’s roots at the time of ].>banting go far to determine the value of its 
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after-life. Fibrous roots are too often soiiglit after. These, being soft 
and weak, quickly die out, if not rontined in a moist i)arking, and kept 
a\va> from air. Further, fibrous ukA s\ stems indicate growth in a light 
rich 'Soil, and where trees have to face a comparatively poor, stiff, and 
dr\ soil, a few stout and well-preserved nx>ts are more capiable of getting 
a grip of the situation than are a number of fibrous ones. These, failing 
to force their way, stagnate and die; meanwhile, the whole bod\ of the 
tree languishes, and often fails outright where no strong roots are pro¬ 
moted to replace the feeble and short-lived fibrils. 

As f>ef(>re sta.ted, tlie nati\e vigour of diflerent kinds of trees varies 
gieally. 'I'lnis, a htrallhv \oung plumi tree, placed in congenial earth, will 
make sulistantial roots within a week; whereas a pear, placed alongside, 
nia\ make no sign in a month. This does not imply that the ])ear is a 
let ble-rooting tree; on the other hand, it makes the largest and heaviest 
rcx>t svstem <jf all our orchard trees, but it is slow to start w'hen compared 
with the jiliim. Knowing how’ jirompt or tardy a tree ma> Ixj to seize 
on the isod and strure its^df, enables one to decide with certainty on the 
l)est time and method of ])1 anting. 


How TO Plant according to Season and Soil. 

h'or instance, autumn planting should always be very shallow\ The 
Dxits should lx- so near to the surface as lo feel the benefit of the warm 
sun. The\ will then root jiromptly, and continue to grow as long as the 
soil remains warm, moist, and sweet. On the other hand, if planted 
ilef'ply, covered with a cold or wet nuih'h, or btmeiith a flat or airless soil, 
they will have no power of growing, or even jireserving their vitalitv, till 
the spring seasoji. In a word, one may say: Plant on the surface to face 
a cold season (winter), and plant a little deeper to face a hot and drying 
season (summer). 

Autumn planting iis best for those trees which can endure the most 
t'xtreme cold, but those which di,slike cold are most successfully planted in 
s| ring ; of course, much depends on soil and situation. A jieach or apricot 
should be set out in Mddiira at the end of May or earlv in June, wliilst the 
same tree would stand a better chance in Gippsland. or anv other cool 
distrk’t. if planted in August or September. 

Autumn jilanting is the l:)est average season for all trees in the North 
and Central districts of Victoria, but autumn, winter, and spring may 
prove best for different subjects in the cool South and in the high-hill 
country. Trees should never be set out in either dry or wet soil. Tt 
should be moist, friable, and what gardeners -all kind''—that is, mellow, 
charged *with humus, ('lean, and sweet. Roots can soon take bold of such 
material, and grow robust enough to endure the cold of winter. Where 
possible, water should be used at planting. 7 'his does not chill the soil 
for more than a very short period, whilst it serves to drive out anv excess 
of air, and thereb\ create tlie ])roper r(X)ting medium. 

Protect and Pref^are Roots before Planting. 

.When water is not available, tlie roots of trees should be .soaked in a 
dam or other receptacle for t 2 or 24 hours. This is especial b nefvssar\ 
where they have been a long time out of the ground, and have been allovvoci 
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to get (jiiite dry on their exteriors. ‘If the bark of either root or head is 
in any way shrivelled, immerse the whole of the tree in water. Some¬ 
times three or four days’ immersion helps more than the soaking for a 
single day, but this must be decided by experience and the power of 
judging what each tree wants. As a precaution against getting trees in a 
dried-out condition, state when ordering that they must be thoroughly well 
parked; also make sure that they are consigned direct, and on your part 
take prewnpt delivery, and in all ?ases drench with water as soon as 
possible. 


The Nursery Bed. 

A well-lighted and mellow strip of soil should be in readiness to 
receive the trees on arrival, and after the heads and roots hr* ^e been trimmed 
of any damaged and straggling wood, they should be planted upright in 
this nursery bed, then watered, and afterwards have the soil trodden suffi¬ 
ciently firm to make the roots start into even growth. If laid on one side, 
which is a common practice, the roots grow unevenly, and this leads to a 
faulty shape in the head of the future tree. 

On lifting to plant out, have two or three wet bags or large pieces of 
canvas, also the most careful hand to lift and transport to whert^ the 
trees are to \ie planted. Keep the drying air from the roots as much as 
possible; plant to a stake driven near the centre of the hole. The soil 
in the bottom of the hole should be highest in the « 3 entre, so that when 
the tree is placed thereon, its roots slope dowmwards. Place the first soil 
over the root points, and tread it firm; then fill up to near the ordinary 
level, and give a bucket of water; failing this, give a little more soil. In 
a week or so the trees should be all examined in turn, the soil readjusted, 
the stakes and ties seen to, and a small gutter cut where there is any 
danger of water lying about the young tree during winter. 

As to weeds, they may either injure or aid the young tree— all de¬ 
pending on its wants in the way of protection or exposure. Where weeds 
make soil excessively wet and cold, and the tree’s roots dislike these, then 
a clean and weedless surface should be preser\^ed ; hut in the case of pears, 
plums, apples, and cherries they are often aided more by a weed*^2overed 
soil than by one which grows dry, hard, and bare from exposure to strong 
winds. 


(4ARi)EN NOTES. 

/. Cromn, Inspector, Vegetation Diseases Act. 

The Chrysanthemum. 

The garden chrysanthemum is a descendant of C. Sinense, a Chinese 
species of hardy, perennial, herbacjeous growth. It is recorded that it was 
first introduced into France in 1789. and the following year was flowered 
for the first time in England, at the Royal Gardens, Kew. The original 
importation was purple in colour, and was illustrated in the Botanical 
Magazine of 1796. New varieties were quickly produced from seed; in 
1S24, 27 distinct kinds were grown in the Horticultural Gardens at 
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Chiswick. In 1846, Robert Fortune, a plant collector, sent from (>hina the 
Chiisan daisy, the forerunner of the pompon type; and in 1861 sent from 
Japan plants of the varieties cultivated there. 

The chrysanthemum had been cultivated for centuries in Japan, and, 
though a native of China, had become the national emblem. The types 
sent by Robert Fortune to England were of very different character to 
those raised there, l:)eing of irregular rugged form, larger and brighter in 
a)lour, and altogether weird in comparison with the formal incurved varieties 
giown in England. Since that time, varieties have occasionally been im¬ 
ported from Japan, among the most notable being Edwin Molyneux,** a 
gr^md crimson, and Mrs. Alpheus Hardya white-plumed or hairy 
\'ariety. For many years clir\ santhemums have l>een raised from seed in 
vast numbers in England, France, America, and Australia, and better 
varieties have been distributed than exist in Japan. 

Among the many types grown, the class known as Japanese is by far 
rhe most popular, on ac('oiint of its superior size, varied form, and fliversity 
of colour. In Victoria, it is the only class grown to any extent for exhibition, 
tliough numbers of the older types are still grown for garden decoration, and 
fc)r market purposes as cut flowers. The Japanese type embraces a number 
of very early blooming kinds, largely grown in England for decorative 
Ijiirposes, few, if any, of which are cultivated here. It is possible to have 
chrysanthemums in bloom here from February, when the e'arly varieties, 
Madame Desgrange ’’ and Lady Fitzwigram,^^ flower, until August, 
wlicn Mrs. H, Cannell and other late flowering kinds can be grown to 
pioduce their blossoms. The types are—Japanese; Chinese, or incurved; 
anemone; f>ompon; single; and feathery, or thread-petalled, a recent tyi)e 
of small size, valuable for decorative purposes. 

Cultivation for Garden Decoration. 

There is no plant that will endure sui^h extremes of heat or cold, 
exposure or shade, as the chrysanthemum. There is none that responds 
so readily to good culture; a fair annount of root room, plant food, and 
light insuring a vigorous, free-flowerijig plant. A single plant, under 
fair conditions, will produce fully 100 trusses of flowers. For general 
purposes, the flowers may be thinned or otherwise, according to the taste 
of the cultivator. After the plants have finished flowering, the old stems 
(lie to the ground in most cases, and from beneath the surfacse produce a 
ruimf)er of ** sucker ” shoots, each with a separate root system. To make 
large plants three of these suckers may be planted in a triangle about six 
or eight inches apart, or, if the soil is rich, one will suffice. The plants 
may be set out early in September, and allowed to grow steadily. When 
about a‘foot in height, they should be cut back to within six inches of the 
ground, when they will break into side growths, which will form dwarf, 
sturdy plants. They should be supported, and the tops again removed 
when about eighteen inches high, after which they should ^ allowed to 
grow uninterruptedly. Unless the blooms are to be thinned, no other 
treatment is ne^ed, except the usual cultivation, watering, and supporting 
that is practised in any well-managed garden. 

Cultivation for Exhibition. 

Most of the chrysanthemums grown for exhibition by amateurs are 
cultivated in beds, or as such cultivation is usually described, in the open 
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ground. This is to distinguish such culture from that where the plants 
arr exclusively grown in pots. In pot culture it is an important jioint to 
propagate the young })lants from cuttings, from wliich the “ eyes that 
are below the surface are often removed. In the open ground it is not of 
xrmzh importance, as the suckers that ofttm occur are easi]\ removed with¬ 
out damage to the roots of the plant. 

Tn pot'Culture it is necessary to feed the plants with li<]ui(l manures 
early in the season, the plant food in the small quantity of .soil being 
soon exhausted. In a well-prepared bed such feeding is altogether un¬ 
necessary until a much later stage is reached. Most of the fjne exliihition 


I 

JAPANESE VARIETY, ''LADY NORTHCOTE,'" WHITE INCURVED TYPE. 

varieties can be grown to produce as good flowers in the open ground as 
in pots. It is necc*ssary to provide a covering of canvas or calico when 
the flowers are opening, to protect them from dews, sun, rain, and wind, 
the latter especially. Narrow Ijeds that contain two rows of plants arc 
most easily managed. A bed 20 feet long and 6 feet wide will accommo¬ 
date 24 plants; a light framework can l)e erected and covered with calico 
easily and cheaply. The writer^s plants are grown in such beds, and are 
treated in the following manner:—Suckers are taken from the old plants 
after the flowering season is over, and rowed out in rather poor soil 
until October. The beds are each season prepared in ground that was 
oxupied by other plants the previous year. A liberal dressing of half' 
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rotted stable manure and bonedust is deeply worked into the beds in the 
winter, and the beds are allowed to remain till the planting season in a 
rough, loose condition. "J'he soil is light sandy loam, and the whole l)ed 
is again dug and firmly trodden. The plants are rowed out 18 inches 
from the edge of the beds in each direction, 3 feet being allowed between 
eacii row, t 8 inches between each plant. The l^eds face east and west, so 
that the plants, when covered in autumn, are protected from the north 
and south winds. 



JAPANESE VARIETY, “ F. S. VALLIS,” YELLOW, LONG DROOPING FLORETS. 


At planting time any suckers or prominent “ eyes’’ are removed from 
the }oung plants, and the after cultivation is hoeing the surface of the 
l)edis, tying the growing shoots (of which three are selected to form the 
plant after the first break into side growth) as growth ad\'anc'es, and 
removing all lateral and sucJcer growths that oxur. In very hot, drv 
weather, a thorough watering is applied, but only when the plants net‘d it. 
During February, a flower-bud usually forms in the point of each shoot. 
This is what is known as the “ crown ” bud, and prcKluces the best bl(»om. 
All growths around it are carefully removed, and the flower-bud allowed 
t:> develop. 
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The buds are liable to be attacked by caterpillars of various moths at 
this stage, so a careful and frequent exaniinatioji is necessary. When the 
buds are about the size of a filbert, liquid manure made) from horse-drop- 
pings and soot is applied, as also oc’casionally liquid guano manure. If 
any variety is extra vigorous, with large glossy foliage, it receives no liquid 
stimulant. When the flowers begin to expand, they are protected* by 
unbleached calico blinds, so arranged that they can be rolled up if no^es- 
sf-ry. Fine blooms are usually produced. 

A list of Japanese varieties of fairlv easy culture and varying form is as 
follows:—Lady Northco^e,*’ Madame Carnot,” '' Miss Maud Jeffries,” 
Miss Nellie Pockett,” The Princess,” “ ISfrs. F. F. Thompson,” 
white; F. S. ValHs,” Ladv Talbot,” Duchess of Sutherland.” 
” Charlie Cronin,” ” ChHtonii,” ‘‘Mrs. William Knox,” “Mrs. W. 
Mease,” yellow; “Lady Hopetoim,” “ Mrs. F. S. Grimwade,” “ *f*eatrice 
May,” “Miss Anetta Henley,” “Miss A. Kellerman,” pink; “Lord 
Hopetoun.” “ W. R. Church,” “ T. Carrington,” “ Ro.sy Morn,” “ J. 
H, Doyle,” “ E, J. Brooks,” “ Mrs. James Marshall,” crimson, and 
purple shades. 

Flower Garden. 

Those who contemplate ])lanting (k*t'’duous trees and shrubs, roses, 
should lose no time in making the necessary preparat'on. With tht* 
fall of the leaf is the best time for planting, the subject then more nearlv 
approaching a dormant condition tlian at any other y^eriod. Tn preparing 
land for tiie rece})tion of trees or plants that may be exjx‘cted to grow for 
many years where planted, prox ’sion should be made for a lasting suppls 
of food and moisture. Working and enriching the soil to a depth ol 
2 feet will enable most plants, when established, to endure extn‘mes of 
heat and drought, if ordinary cultivation of the surface is^’practised. 

Good drainage is an absolute necessity. Tf it is not possible to lay 
diains that would effectually draw off all surplus moisture from the IkmIs, 
it is far belter to raise the surface of the beds than work deeply. No 
drain is of much use that is not j)Iaced in a clay or subsoil of a more 
retentive nature than the cultivated soil. Where undrained paths cross the 
natural fall for the water, the l)eds in ^\et weather are often mere dams. 
The water, finding the path barrier harder to penetrate than the worked 
soil, follows the line of iea.st resi.stance, and often practically fills the 
whole area, souring the soil. Drains (below the level of the worked soil) 
should l)e laid at intervals through .such paths. Planting should not be 
done when the soil is very wet, nor should hot, crude manures be brought 
into contai2t with the roots. 

A number of new roses have been imported by various nurserymen, and 
plants of many varieties are available. Several" of the novelties are very 
promising, but two kinds that were specially inquired for on account of 
tlie descriptions, coloured plates, and reports from England, have not yet 
flowered here. Those are “ J. B, Clark.” a gold-medal rose; H. T., 
described as a deep .scarlet, shaded blacki.sh crimson; and Charles J. 
Grahame, H. T., orange crimson. In growth, “ J. B. Clark” approaches 
very closely to the Hybrid perpetual section. Good flowers were seen during 
autumn of “ Bettv.” “Hon. Ida Bingham,” “Mrs. John Bateman,” 
“ Jakobs Perle.” “Graff Fritz Hochherg,” and “Grand Duchess Alex¬ 
andra/' a l^eaiitiful white variety. 
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Sweet peas are becomin^^ more popular each year, owing to the im- 
pr<jved varieties that are being raised. They make fine border plants 
when properly grown and trained, and are very useful for decoration. 
Ihe seed should be sown at intervals from June till August, to have them 
in flower until the hot weather comes. The most common cause of failure 
is sowing the seeds too thickly. Six or eight inches should be allowed 
between each plant. 

Kitchen Garden. 

Ground should be prepared for onions, peas, broad beans, and other 
vegetables that will bo required in season. In soils deficient in lime, 
where it is proposed to grow i>eas and other leguminous crops, a good 
dressing of fresh lime is most benefizial. it should not be used wdth 
stable manure, as it drives off ammonia, one of the most valuable con¬ 
stituents of such mnnitres. 

Onions ready to transplant may ini set out now\ The practice of 
cutting off the tops and part of the rtK)ts of the young plants, when pre¬ 
paring thenn for transplanting, is general in the market gardens near Mel- 
l>ourne. The x^Tants are easilv handled, and suffer nothing by losing the 
first-made roots, which are always practical!} destroyed in the trans¬ 
planting prfK*ess. It is also claimed that it minimizes the risk of trans¬ 
ferring root eel*worrns lo various parts of the garden, should the plants in 
ihe seed-beds l)e affected. Only the roots should be inserted when plant¬ 
ing. a most common nuse of onions failing to bulb being deep planl- 
ir.g. 

Seeds may lie .sown of peas, broad ttoans, onion, and cabbage, to insure 
a sucression. Weeds should be removed from yoimg growing crops; ntid 
f'ctners that harltor snails, woodlice, &c., should be cleaned up and dressed 
with hot lime or salt. 


roVLTRY FOR THE CLOSER SETTLEME^’T SETTLER. 

//. T'. Hawkins, Poultry Expert and Lecturer, 

With the advent of settlement of our young men in large numbers on 
the land, 1 am roininced that poultry will play an im^iortant part with 
the small farmer. The egg in the kitchen cannot be dispensed ivith ; it 
is as salt is to the fcxxl we eat. In addition, greater facilities should be 
given the .small farmer in .scnniring reduced rates on our raihvays. and, 
with a united effort to co-operate, markets mav vet be found ivhich wdll 
I ring about a revolutirm with hen products. Then, instead of the middle¬ 
man reaping the profits, the settler will devote more time to the golden 
hen. 

Value of Co-operation. 

Supjx>se, for example, the Wyuna settlers make up their minds to 
breed poultry, which I have no doubt they intend doing, I would stronglv 
urge tliem to meet together and dvseuss with the writer matters of such 
importance as co-operating in the purchase of material at w^holsesale rates. 
By the combined efforts of many, wire mesh can be had at reduced prices, 
and instead of paying so much freight and co%t of cartage on a few rolls, 
they could receive a truck at half the freight. In the selection and purchase 
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of stock co-operation can again be resorted to, with great saving to each 
individual, l)\ securing the services of an authority on poultry, he being 
more comi)etent to select sound, healthy stud birds. By ordering a large 
number the\ could be obtained at reduced rates. Then, again, hxjdstuffs 
that c'annot be grown on the settlement could be bought in large (juantities 
at wholesale rates. Thus, even in commencing to farm iX)Uitr\, ^£5 i)er 
man at least could be saved, which is an item to each settler. Tn the 
stime way could the carriage of timber, iron, wire, nails, Ikc., rul)eroid, 
shelter trees, live stock, foods, incubators, and brooder houses be managed. 
They should appoint one of their number to act as the settlers^ agent, 
he to be res}x>nsible for the whole, the proper distribution of goods, and 
the collection of all monies; and, further, he could receive each settler’s 
eggs daily, or, say, twice weekly. The eggs should be gra^’ed according 
to she and colour, must be clean, and should be W’ell packed, and sent 
direct in large parcels to either the cool stores (to wait the rise of market) 
C4- to the firm with whom the settlers may contract to supply eggs. Thus, 
instead of each individual settler sending his few eggs to Meltourne, this 
one agent would be the collecting centre and the one distributor. Think 
of the amount of lime saved, and the additional profit which would accrue 
to each individual settler. 

AIv advice to the Wyuna settlers, therefore, is, whenever they require 
goods or wish to dispose of produce, that they should combine together. 
Further, to earn a name far their hen products, they should make a big 
effort to keep a uniform type of fowl—make the settlement known for its 
qualify of poultry. A good reputation is worth much. For examplie, 
instead of Jones breeding modern, (leggy) game, which do not pay, and 
Smith breeding Langshans (also leggy), and Brown having breeds sucli 
as Cochins or Brahmas (which cost almost as miK'h to feed as does a 
cow), follow the example of one who has made this question a lifelong 
study, and who knows what the consumers abroad rerjuire. 

Wtiat to Breed for Local and Home AFarkets. 

Select an Indian Game Cockerel, with six Buff Orpington second- 
season hens. These make an excellent cross, can be obtained in any 
TiumlK*rs, and are admirablv adapted to the climatic conditions of Wviina, 
lieing very hardy. This selection would simplifv matters considerablv. If 
all agreed to send nothing to market but this one grand cross--which," when 
hatched at the right time, would in five months average 6 lbs. weight, 
hiving fine big bodies, and, being low set, long keeled, and white legged, 
and with the flesh white and succulent—what a sight they would be ! 
Being of uniform type and colour, and symmetrical' tn appearance, they 
would (‘omniand top prices, either for local consumption or for export. 
The settlement would soon receive a great name for poultry, just as the 
firm of “Ivca and Berrin ” has for its renowned sauce. 

Then, as to egg production, the settler naturally asks, “Will this 
cross prodiK'e abundance of eggs?” My answer is, “ Only a fair num¬ 
ber ” ; and 1 would recommend keeping a breed for eggs only. That 
breed should be the pure White Leghorn, which will thrive at Wyuna; 
they are great foragers, are the best breed to keep for egg production, 
and arc always obtainable at a reasonable figure. 

This, then, should suffice for all practical purposes, i,e., eggs and flesh. 
What to do and how to do it ” will be my subject to the settlers at 
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Wyuna when opportunity offers. Whatever is the decision arrived at 
regarding this subject on which much will depend for early returns— 
co-operate, co-operate I Union is strength, and) to this end let the settlers 
of Wyuna and other estates strive. Success is assured, as far as poullry 
products are concerned. 

The Despatch of Poultry. 

Of all fann animals, none are so shamefully treated by the farmer as 
are fowls and ducks in transit to the consignee. Visiting so many centres 
throughout the State, 1 am able to judge of their com tort or otherwise, 
hast month, when travelling from Warracknabeal, 1 observed a number 
of birds on the Murtoa station, packed like sardines, with scarcely breath¬ 
ing room. It is time breeders were compelled by law to provide proper 
accommodation for their stock while in transit. This is the class of 
so-called! poultry farmer who retires from the business in fairly quick 
time, and it is as well. 

Of what use is my lecturing and demonstrating to the farmer how to 
produce the fowl for home markets if these rules are disregarded ? Have 
1 not often repeated that fowls require a thoughtful and intelligent owner ? 
Without thought and intelligence failure is certain. A regulation is 
necessary for the guidance of railway officials, giving them power to refuse 
to despatch any live stock unless in proper sized crates or. boxes, and 
not more than a given number in each one. Is it any w’onder that the 
agent deducts off the farmer’s returns for loss of weight or for deaths? 
It frequently happens that fowls and ducks lose J lb. to t lb. weight by 
insufficient air, &c., during a journey of thirty hours. Does the consignor 
not realize that it takes two to make a deal? Be fair to the stock, and 
also honorable to the consignee. Last week, at Castlemaine. T saw six 
ducks crushed together in a gin-case. 

Sale Rooms—The Need of Inspection. 

Another point of great importance is the unsatisfactory condition of 
some auction rooms, where sales of poultry are conducted. I refer to 
the filthy pens, which are fixtures, and receive scant attention, in so far 
as that important es.sential to public health is concerned—cleanliness. It 
is highly desirable that officers should be empowered to deal with offenders 
in this regard, not only to compel observance of the rule of cleanliness 
in the sale rooms, but also on the farm. 

Coops, instead of fixtures, should be used in the auction rooms. They 
should be moveable, and have floors made to draw out, to allow of dis¬ 
infecting and thoroughly cleaning after each sale day. Almost every 
knowm disease has at one time or other been left in wooden pens by germs. 
It is a menace to the public health, and often creates a feeling of dislike 
and disgust for this usually much-enjoyed delicacy. W’e breeders desire 
to increase the consumption of the hens’ products. Knowing full well 
that by lowering the quality of any food product we decrease the demand 
for that product, it is therefore to the breeders, agents, and consumers’ 
interests that the birds should be kept under the most favorable c'on- 
ditions. The result will be better kept yards and more of them, a greater 
demand for the table bird, and larger profits to all concerned. These 
results can lie achieved at a small cost—cleanlines.s—without wdiich no 
poultry breeder has declared a dividend, and never will. 
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SOME EIlllOIlS NOTICEABLE IN THE MANAGEMENT 
OF lil’TTER FACTORIES.* 

A". T. Archer, Dairy Supervisor. 

This subject has been chosen particularly for the benefit of the younger 
and less experienced members of the Association, not that there is anything 
new to disclose, but there are some points in management wherein, from 
want of thought generally, apparently slight errors cause con.siderable 
trouble and worry, and I scarcely need say that enough of these fall 
10 the lot of a butter factory manager without increasing them needlessly. 

Everyone connected with the industry will admit that the average 
supplier is difficult to reason with, and to make understand the meaning 
of the two golden rules in connexion with the management of dairy pro¬ 
duce, that is, the necessity for cleanliness and coolness in the handling 
of the raw product until it is delivered at the factory. It is an old 
proverb that '‘Example is better than precept,*’ and if we want to make 
suppliers observe the strict cleanliness so necessary for the production of 
a first quality butter or cheese, we must set the example by keeping every¬ 
thing scrupulously clean and tidy at the factory, and the moral effect 
will be considterable. We have to gain the confidence of the suppliers, 
and this is no easy matter at times when our competitors are strenuously 
working in exactly, an opposite direction, and this alone should make us 
additionally careful that all our operations should be correct and above 
suspicion. We may consider here what are the points most calculated 
to produce want of confidence in the supplier, and I think by far the 
most important is the return for the cream supplied. Some suppliers 
try numerous dodges which they ccmsider clever to catch the manager 
napping. To combat these, we must be sure that we are working on 
correct lines, when we will have nothing to fear from any tricks played 
upon us. We must be absolutely sure that wq are giving the supplier 
correct returns for the cream supplied, and this we can be if the sample 
is properly taken and tested. 

In ll>e majority of instances, cream delivered! to the factory is too 
thick to admit of being thoroughly mixed by stirring. Iin such cases, 
the only way to get a correct sample is by means of a glass or metal tube, 
with an air-tight plunger workitfjg like a syringe. The rod of the 
plunger is held stationary at the level oC the top of the cream, and the 
lube pushed steadily to the bottom of the can. A vacuum is created in 
the tube, which is filled by the cream. In this way a complete core of 
the contents of the can is taken from top to bottom, giving a correct 
sample; \ye it cream or water, you get an aliquot part of each, which 
when properly tested, will gi>e you a correct estimate of the amount of 
fat contained in, the can. Mr. Carroll will deal with the question of 
testing, so I need not go into that, but a word about the sample after it 
is taken. If this is put into an open jar it must he tested within a few 
hours. If it is not convenient to test every day, the sample must be 
put into a bottle, a few drops of formalin addled, and securely corked. 
If the samples are kept in an open jar for da>s together, especially in hot 

* Pa|w*i’ rt'Wl at the Thlrti'cnth Annual Confemwe of the AuKtraioHian Butter FVtories’ Mana^erH* 
held May, itMKi, a,t Melbourne. 
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summer weather, a large amount of moisture evaporates, in which case 
a false estimate of the original fat-contents is obtained. 

I have conducted some experiments with the object of discovering to 
'Ahat extent the tests are influenced under these conditions, and found 
that cream testing 40 per cent, fat when freshh sampled, four da}s later 
tested 40 jier cent, if kept ia a stoppered bottle, and 50 per cent, if kept 
in an open jar, and in the case of cream with a low fat-contents the 
difference was much greater owing to a more rapid- evaporation of water. 
This sometimes accounts for the low percentage of over-run that some 
factories show. The worst feature of this, however, is the fact that 
suppliers «X)n find that the more skim milk they leave in their cream, or, 
in other words, the thinner they separate, the better the returns they receive 
from the factory, and this further works against the factory, because the 
lower the test, the more rapidly the cream ripens, and subsequently goes 
off, the milk coagulates in the cream, and in churning becomes incorporated 
in the butler, w^hich prevents it from keeping. Also, it is the low test 
cream that churns in the cans during transit, particularly in the warm 
weather. We should have a minimum test allowMble in cream from the 
home separator, and this should certainly not be below 40 per rent, of fat. 
T think most of you will agree with me that "the most satisfactory cream is 
that testing betw’t^en 45 per rent, and 55 per cent. 

Perhaps the w^orst feature of the home se{>arator system, and I think 
the one that has worked the most mischief wnth regard to the average 
quality of the product from that source, is what may be termed the 
illicit competition between factories in which the suppliers are absolutely 
misled as to the (piality of the material thev are delivering to the factory. 
Very few farmers are competent to judge the riuality of cream or butter, 
and they have to, or should, be guided by what the factory manager 
tells them, but if a farmer takes his cream to a factory* and the manager 
tells him it is second quality, then he takes the same cream away to 
another factory, and is told that it is At. couldn't be improved," ivhich 
is the farmer to believe? Naturally he is only too pleased to believe 
the latter, and he goes home satisfied that his system of caring for the 
cream is correct, and no improvement is effected. On the contrary, he 
is inclined to be more careless, and particularly is this so when, he is paid 
the same price—I do not say the same amounli of money—as those who 
are taking e\’er5^ possible care, and deliver their cream in good condition. 
The tendency is for the careful dairvman to l>ecome careless when there 
is no evidence that he reaps anv advantage over his careless neighbour. 
The factory managers who work on those lines—and T know there are 
some—are making a rod for their owrn backs, and are a menace to the in- 
du5*iry. All those who have the w^elfare of the inilustry at heart should 
work strenuously together to put dowm this evil. 

T cannot pass this question without mentioning wdiat I think will he 
the salvation of the industry now^ that the home separator system is 
spreading to the extent that it is. I refer to the pasteurization of the 
private separator cream. You mav know that this is carried out verv 
extensively by the Colac Company, and with eminently satisfactory re¬ 
sults. In fact, cream treated in this way produces nracticaMy the same 
(ptality of butter as the cream separated from milk delivered to the fac¬ 
tories and creameries. It is found that cream two days old can be pas¬ 
teurized, provided it has been properly cared for, and this in itself 
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increases the value of it by about Jd. per lb., for by the aid of a pure 
culture of lactic acid bacillus a choice flavoured, good keeping butter is 
produced. 


CREAM TEST[N(4 BY WEIGHT VERSUS 
MEASUREMENT.* 

P. /. Carroll^ Dairy Supervisor. 

The subject of testing cream by weight has been much in evidence of 
late. Many factories have already adopted the system, and it is to be 
hop'td that before long all factoiy manageis and boards 01 directors will 
See the wisdom of paying for their cream on the results obtained by this 
method. 

It is not my intention to weary )ou with a number of technical reasons 
in support of the weight method as against measurement, but merely to 
bring the matter before the conference, so that those of you (if any) 
who are not thoroughly ('onversant wdth the matter may gather some useful 
information !>} the diicussion which I trust will follow this paper. You 
are all aware that at the lime of the introduction and general adoption of 
I he balx'oek test in Vic//oria as a means of determining the relative value 
of different suppliers’ milk, very little i»rivate cream was dealt with. 
Since the advent and spread of the home separator, howTver, some method 
bv which the cream could tt*sled in the same manner as milk was 
sought for, with the result that the Balx'ock test was again employed, 
the oj)eration \arying only to this extent: that instead of testing 17.5 c.c., 
as was the case with milk, 8.75, or half the quantity was used. The 
flasks, of cour.se, were of a (liftVreut sort, being made broader in the 
nec’k, so as to accommodate the higher percentages of fat, and graduated 
accordingly. 

It \\as s<x)n discovered, both here and in ot?her dairxing countries of 
the world, that this method of measuring the samples could not lie relied 
upon, chiefly on account of the wide variation in the fat percentages of 
the cream delivered, the inclusion of air, and the presence of gas pro¬ 
duced by fermentation, all of which cause a wide difference in the weight 
of a given volume of creahi. 'To these points I will endeavour to direct 
your attention, and si^t out as ('learly a.s T can the main reasons why the 
weighing of samples of cream is the only correct method at present 
l»racticab!e for the estimation of the butter-fat in cream. 

Ft is already umlerstood that, in order to oorrc*ctly grade the milk 
flask now in use. some .s])ecific weight c)f material had to be acted upon; 
18 grammes was the quantity selected, and this quantity it was found 
could he delivered h\ a j)ipett3e graduated to hold 17.6 c.c. The scale 
on the neck of the bottle is marked from o to to per cent., thus showing 
that the graduated portion is exactly 1.8 grammes, or ro per cent, of 
the t 8 grammes. As the sjiecifin gravity of butter-fat at atout 140 degrees 
(the correct tem])erature for reading) is .9, the space occupied by the scale 
would be 2 c.(\’s. Xow, this same rule applies in the case of cream 
bottles graded up to 30 per cent., onl'y that the space occupied would 


* A paper react at tht* Thirteenth Annual Ctonferenoe of the AuHtraluHian Butter Footuriea’ Mauaffcra’ 
Asaociatioi), held Max, ItKHi, ut MellKnirne. 
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be 6 c.c.*s itiadead of 2, it being necessary, as I said before, to provide 
for the higher percentage of fat contained in cream as against milk. 

The preceding paragraph was written with the object of placing the 
system of testing by measurement as clearly as possible before you, so 
that I may be able to show the error introduced by the adoption of mea* 
surement instead of weight. It was found that, as 17.6 c.c. of cream 
could not be tested without a special outfit, owing to the higher percentage 
of fat requiring a .scale out of all proportion to the size of the present 
flasks, and to the probability of having to procure a special centrifuge to 
hold these lx)ttlos. Tt was therefore decided to adoptJ half the measure 
of cream, 8.75 c.c., and rinse the pipette with ^varm water to removt- 
the crt‘am adheiing, and to double the result when the test was made to 
give the true })en'entagt\ henn^ tiu* reason, 1 believe, for the use of tht* 
8.75 c.c. pipette for cream testing. 

To illustrate the dirtereni spt^cific gravity of cream of varying fat 
f)erccntages, I ha\e prepared ihe following table, setting out the different 
features, and showing the a]»pr(»ximate loss when samples are mt^asured 
instead of weighed: -* 


Sjn"« itic (iijiMi \ r 

Vi I‘\il WHi!lil 

Keadiit^s )>\ 


Erioi'h ii) 1(H) l))s. 

02 J'' 

Jiii'u'imi. bv 
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Fat. 

— 

■ 

— 
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I •oi'.S 
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i***3 

*9*3 

•7 

3'^’ 

1 'CL 2 
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1 *2 
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5*3 
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35 

16 *4 
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3« 

91 
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40 
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O'S 

• 9,0 

45 

1 0*2 

40*5 

4*5 

10* 

•947 

50 

1 ;.8 

44 * 

Cr 

12* 

In or<ler to 

► lediKV the 

ff)regoing 

to ])ractical 

working, we will assume 

that two .sup]) 

liers, Jones 

and Thomi)son, were 

(Hivering 

cream to the 


factor). Jones' cream teste‘d 30 |.>er cent. b\ measurement, and Thomp¬ 
son’s 50 per cent. Jones ilehVerecl 560 lbs. of cream testing 30 per cent., 
and was paid for 168 lbs. lat; Thompson delivered 336 lbs. cream, 
testing 50 ])er cent., and was paid for t68 lbs. fat. If both samples of 
cream were weighed, the n*sult in fat would be --Jon.es* test, 31.6 per 
cent., equals 177 ll)s. fat ; 'J’hompsou's test, 56 jvr cent., equals 188 lbs. 
fat; or an increase in Jones' case of 9 lbs. of fat, representing over 
5 per cent., and in the case of Thompson 20 lbs. fat, representing 12 per 
cent, increase on the total* fat. 


Comparison. 



T.h*< Crfuni 

Tc'tt by 

l.bs Fat, 

Test b\ Weight. 

li)#. Fat. 

Jones ... 

. . s 6 o 

30 

168 

31*6 

17 ’' 

Thompson 

%%6 

50 

168 

56 

188 


The error in Jones’ case amounts to 9 lbs. fat, re]>resenting 5.3 per 
cent.,; and in Thomi)soiVs case 20 lbs. fat, representing 12 per cent." 
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It will be seen from the above that if Jones* and Thompson’s fat is 
calculated on the measurement basis, it would pay Thompson handsomely 
to reduce his cream to the same fat percentage as Jones’, for in every 
100 lbs, fat delivered he would make a gain of close on 7 per cent. 
On the other hand, when commercial butter is paid for, and the surplus 
divided equally on the fat basis, Thompson would be penalized to the 
extent of 6 lbs., and Jones would benefit to the extent of 6 lbs. at Thomp¬ 
son's expose—that is, Jones should have been paid for only 204 lbs. 
commercial butter instead of 210, and Thompson should have been 
credited with 216 lbs. commercial butter, instead of only 210 lbs. 



1 MhMSriiSMKNT. 



WK/ccr. 


- - 

Lbs. Fat by 

IVr rtent. 

Lb®. ^ 

P’at. 

1 Per ('cut. 
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1 
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1 ■ ' 
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^5 i 
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15 
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Thompson 
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^5 1 
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*5 

1 ZI6 


420 ' 420 


Jones gains 6 lbs. commercial^ butler on the transaction, and Thompson 
loses 6 lbs. in the same calculation, owing to the error introduced in the 
measuring of samples for testing instead of weighing. 

So much for the difference in fat ])ercentages and inclusion of air in 
cream. There is yet another reason to account for, and that is the gas 
produced through fermentation. As you are all aware, gas will not 
weigh when placed on Ihe scale.s but will cause displacement in a volume, 
and render the act of measuring under such condilions unreliable. The 
table of s];)ecific gravity and weights delivereti by a 17.6 pipette of 
such creams, whilst not the result of hx'al experiments, is based on 
numerous tests conducted by Professor Farrington, of the Wisconsin 
Dairy School. These are borne out fairly well by several sets of ex¬ 
periments carried out by myself and other officers of the Department, 
one of which is showm in the following table of readings: — 
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It can plainly be seen that, both in theory and practice, measuring 
cream for calculating its butter-fat results is absolutely wrong, and it 
acquires no further words of mine to convince you of the importance of 
at once discarding a method which is so palpably unfair and inequitable. 
I will, however, read another table in order to illustrate the effect when 
several suppliers’ creams, ranging from 20 to 50 per cent, fat, are being 
treated ; each delivered the same quantity of fat, but a different return 
i* given owing, of amrse, to the error introduced by measurement. 


No. 

Weijrht of 
Creaui. 

1 

1 

i Per CJent. of fat 
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NEW ZEALAND FLAX. 

(Phormium Temijc,) 

Joseph Knight. 

This useful and most profitable plant has been brought most promi¬ 
nently liefore the Victorian public recently b\ a Mr, Tait, who has an 
invention which is said to be a new method of extracting the fibre. As 
an effort has been made to float a company to work the same> considerable 
inquiries have been made for particulars as to what the plant consists of. 

It is somewhat surprising the confusion that exists in the minds of 
many as to what constitutes New Zealand flax, and flax produced from 
the plant Linum usitatissimum. These plants differ so widely that I 
think it is advisable to reproduce illustrations of each, so that they may 
be identified. As the Linum^ which W'as dealt with in the last issue of the 
Journal^ is now favorably and well known in the State, and need not 
be further referred to, the only object in writing this brief treatise is 
to place a few facts before those who may be interested in Phormium tenax, 
'I'he plant is well known in Victoria, and may be seen growing in most 
of our gardens. It is the principal plant employed for filling up all new 
plantations along streets, as it is hardy, and thrives well under most con¬ 
ditions. 

The Agave varieties, w^hich pnxluce the well-known Aloe fibre, are 
also confused with the Phormium tenax. A specimen plant is shown in 
tloe accompanying illustration. It will be readily recognised, as many 
varieties may be seen growing in yards and elsewhere. 
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Nature of the Plant. 

Sir James Hector, in his valuable publication on Phormium tenax, 
which has passed through several editions, gives the following description. 
I am also indebted to this publication for the illustration of the sections 
of the root-stalk and other information: — 

“ Phormium tenax^ belonging to the Silaceous family of plants, was 
first mentioned as occurring in New Zealand by Captain Cook, who says: 

* The country produced a grass plant, like flags, of the nature of hemp or 
flax, but inferior in quality to either. Of this the natives make clothing, 
lines, nets, &c.' Royle states that ^ the leaves of the plant are perennial, 



plants of phormium tenax and agave. 

(The Agave in on the right ride of the illuKtration.) 


hard, sword-shaped, and frc«n 5 to 7 feet in length, with a flower-stalk 
rising 4 feet or 5 feet above them, and bearing a profusion of flowers, 
followed by triangular seed vessels, filled with flat and thin black shining 
seeds. It was introdured in the yea.r 1798 into the South of Ireland, and 
has been found to flourish on the west coast of Scotland, though European 
winters are occasionally too severe for it.’ 

This general description applies to the Phormium plant wherever it 
grows in New Zealand and Norfolk Islands, to which countries its natiual 
range is confined; but it presents many minor variations in habit of growth, 
according to the climate and soil. These differences are not, however, so 
great ais might l)e expect^ to occur in a succulent plant that ranges 
through 18 degrees of latitude, or from almost a tropical, insular climate 
to a country possessing a severe winter climate, with prolonged frosts and 
snowstorms.” 









5238 . 


Fi^. 2.- -Flax for Fibre. pig 3._Fia^ Plant 

FT-AX PLANT (LINUM USITATISSIMUM). 
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The accompanying plate shows the sections of the root-stalk of the 
Thormium, illustrating the mode of growth and propagation:—^A. Section 
or compound rhizome, or prostrate stem, of Phormium tenax, showing (a) 
main axis, or central stem, from which a flower-stalk (the terminal axis 
of the plant) has been given off at 3, c; lateral shoots forming new leaf- 
buds; and, ultimately, fans that accumulate nourishment at the base of 
their leaves, throw out rootlets, and finally liecome independent of the 



STRUCTURE OF ROOT OF PHORMIUM TENAX. 

parent leaf, as .it d; {e) first' stage of buds from which lateral roots spring. 
13 . Section of root of Phormium tenax in best condition for transplanting, 
showing—(a) Mass of fibrous, starchy, and resinous matter accumulated 
for the nourishment of the future flower-stalk and lateral buds; {h) cortex 
layer, formed from the bases of the old leaves; (r) rootlets. C. Under-, 
ground stem of manunu (one of the best varieties of Phormium tenax)^ 
showing—(tf) Main axis that has flowered and completed its life; {b) lateral 
shoot by w^hich the life of the plant is crontinued. * 
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Class of Soil Suitable. 

It would be difficult to say wHat soil this hardy plant will not thrive 
in, but there are certain conditions which it must have to be successful. 
There rs one in particular—^that is sufficient moisture. It does not mean, 
as is generally supposed, that it wants a swamp, or a running stream, but 
a humid climate, so as to assure a constant and steady growth. In the 
dry, arid districts it will be found thriving well along the water channels, 
and where the soil is free it makes wonderful growth. 

Much dei)ends on the variety planted. The late Baron von Mueller 
describes both hill and swamp varieties. Sir James Hector mentions, in 
the publication previously referred to, 50 varieties which are recognised 
by the natives, but it is questionable whether main of these are not the 
same, or at least “ sports or hybrids, as must l)e the case when plants are 
grown together, and springing up from seed dropi^ed. I'here is also in 
the work referred to an account of 25 acres Ixjing planted by tha Patea 
Flax C\jmpany,*' in which the number of varieties selected consisted of six, 
cesrrilied as follows: — 

One ... ... Red edge 

Atiraukawa ... Light; bronze edge 

Korako ... Black edge, light colour in leaf 

Hiihiroa ... Black; narrow edge 

.Atewheke ... Scarlet edge 

Tihore ... Orange edge and keel, 

rnfortunatt']}. wliilst gh'ing the names of varieties, they do not describe 
the cla.ss of land planted. To plant the hill varieties in low-lying land, 
or swamp varieties on the hills, would be a mistake. 

Varieties should l>e .selected to sirt the .soil and other conditions. My 
experience leads me to say that on the light-red chocolate soil in our high¬ 
lands, wdiere the rainfall is good, any of the hill varieties will mak.* a growth 
fully e(]ual to any descp'bed. 

The same applies to light sand} or loamy soil where there is sufficient 
moisture, with drainage. The so-called swamp varieties will do well in a 
situation such as the banks of a running stream, or where the land is 
occasionally flooded, but will not thrive in low, stagnant pools. The best 
^.rowth is made in reclaimed .swamps, or wffiere the swamp has been partly 
drained to the depth of i foot or so. 

It cannot be too strongh impressed on the minds of those about to plant 
that the soil and the variety must be considered. I'here should lie no diffi¬ 
culty in getting soil to suit the class of plants a\ ailable. There are large 
tracts of country along the coast, portion of it covered with cut grass, and 
useless for any purj.)Ose. Much of this land, wdth proper treatment, would 
pioduce flax in abundance. This was recommended by the late Baron von 
Mueller over 40 years ago, when distributing plants, &c., from the Botanical 
Gardens. 

Phormium ienax is one of the most hardy plants introduced, and there 
is no difficulty in finding suitable soil in most parts of the State. 

Propagation. 

There are two methods by which plants may be provided, namely, 
I* seedlings ” and division of roots.’* The division of roots, or stools, 
is that generally recognised as l^eing the best. 

M a 
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The illustration on page 354, cx>pied from Sir James Hector's work, 
shows the root system of the plant, and sets forth at a glance how the divi¬ 
sions are to l)€ made. A well-growiH plant will give from 50 to 100 sets, 
and by careful, selection the best quality of plants could be secured. This 
is most important to those about to plant in this State, as it is generally 
r^wgnised in New Zealand that only a portion of the plants growing are 
c*l' sufficient value, from a fibre-producing point of view, for the labour in¬ 
curred in its extraction. 

When planting from one set, as descrilxKi above, none but such plants 
a? are approved of should t>e set out. The testing of a leaf or so of each 
plant is extremely simple, and need not be referred to here; but if this 
precaution is taken, as I have already stated, nothing but ^suitable plants 
v;ill be selected. 



BED (h SEEDLINGS TWO YEARS OLD, 


The second system is raising plants by seed. This takes a much longer 
time in bringing plants to maturity. Whilst it may be considered a rea¬ 
sonable thing to expect a cutting in a plantation when from three to four 
>ears old, it w^ould take much longer with seedling plants. 

The above illustration show^s a bed of seedlings two years old, 
grown by the officer in charge of the gardens of the City Corporation, on 
the banks of the Yarra. His method of raising is simple, but effective. 
The 'seeds are sown in boxes; when they reach a certain stage they are 
potted out, and after remaining some time they are set out in be(is, as 
shown in the illustration. As these plants are raised for ornamental pur¬ 
poses only, the methods adopted by him wdll not answer so far as selection 
is concerned. 

It is well understood that when a number of plants of the same variety 
are grown together that the flowers become hybridized; and that the seed¬ 
ling cannot be regarded as characteristic of the parent. No doubt, it is a 
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much less expensive way to secure plants; but where, as in this case, a 
plantation is made for almost all time, it will repay the selection of plants 
when planting. 

To those who have isolated plants growing, and these of sufficient merit 
to warrant their use, the seeds may be used with safety; but where there 
is any chance of the plants becoming as descril>ed above, it would be 
unwise to adopt this course. I regret to say that in New Zealand, where 
this industry flourishes to sucli a large extent, very little attention Js given 
lo the selection of plants ; although it takes a certain number of tons to 
produce a ton of fibre, it is recognised that by selection and cultivation 
the same weight of leaves will yield twice the amount of fibre. I cannot 
help thinking that in the establishment of an industry of this kind it 
is imperative that a thorough investigation should made into the cha¬ 
racter and condition of tlie T)Iants about to be st*t out. 


Method of Planting. 

There is nothing to guide us in this respect so far as plantations are 
ccmcerned. The crops of Phormium lenax are generally self-sown, and in 



ARRIVAL OF GREEN LEAF. 


their natural state grow without cultivation, but the principle is similar to 
various other plantations which have to be workevi by manual labour. The 
character of the soil will have much to do with distance and other arrange¬ 
ment. The plants, when full grown, spread out, covering from 4 to 6 feet 
in width, and whilst they would be kept in check to a certain extent by an 
annual cutting, the planting would necessitate allowing sufficient room for 
the plants to develop thoroughly. 

The plantation of the Patea Flax Company, referred to previously, was 
•set out in rows 6 feet apart, and plants standing 6 feet between each other 
ill the rows; but it is quite clear that where the land is suitable, and 
other conditions favorable, that the ground would be completely covered, 
and the plants become stunted from want of nourishment. If an addi¬ 
tional two or three feet were left between the rows, it would allow for 
the working generally of the plantation. 

It must be borne in mindi that there is a great bulk of material to be 
taken from a plantation. The yield is said to be from 12 to 18 tons per 
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acre> and to get this away it would be necessary to have roadways, as in 
vineyards, say, every ten rows, to gather up the bundles of leaves. 

The previous illustration is taken from a New Zealand report on flax. 
It shows the haulage on the wheels. It will be easilv seen that it would 
also be advisable to leave plenty of room for the vehicles to pass, or in many 
cases the plants would be damaged. The practice in New Zealand amongst 
the natives is to plant two or three sets in a hole. By this means, no doubts 
an earlier return is secured, but it is questionable it the practice is advis¬ 
able. When plants are somewhat difficult to get, it would' be preferable to 
put in single plants, as their growth is rapid under favorable conditions^ 
and in .a short time the ground would be fully occupied. The set or sets 
are placed! in a shallow hole, and the fibrous roots spread out when the 
earth is well tramped down. The depth of planting should not be more 
than three to four inches below the surface. The outside leaves should 
be cut back, but not the inner ones. This will enable the plant to become 
firmly established, when it will make a vigorous and healthy growth. 

The advantages of a little care in planting, where both lines are kept^ 
would considerably facilitate the after working. Phormium plants readily 
njspond to thorough cultivation, especially in the earlier stages of their 
growth. In the case of planting trees, vines, &c.. it is a great advantage 
to be able to cross-cultivate, and thereby keep the land in proper tilth. 
The wisdom of this has been generally recognised by orchardists and 
vignerons. 

Time of Planting. 

The most suitable season for planting is autumn, but when that is not 
convenient early spring may be adopted. With autumn planting, the seis- 
become established by the heat retained in the .soil, and will pass the winter 
over without suffering. Such plants may be also said to save a season's 
growth, as they are able to take advantage of the full spring season. But 
spring growth will answer equally well so far as the establishment of the 
plant is concerned. 

The plant is an extremely hardy one, and will adapt itself to conditions 
where other plants would perish. In tjie establishment of an undertaking 
like this, it is advisable, where practicable, to have the soil thoroughly in 
order, and to plant out in early autumn. 

Gathering the Leaf. 

The plant consists of a number of shoots clustered together, each shoot 
pToducing a quantity of leaves, which strike up from the centre. The 
outside leaves, when not gathered, wither and die, and are of little value 
for fibre; but, when gathered annually, thev are cut off near the bottom, 
leaving two or three centre ones’ uncut. It is stated that those who adopt 
this system gather an annual crop from the same plants, and the plant 
itself makes a much more rapid growth. This is reasonable, as it is well 
knowm that any plant deprived of its foliage is checked in its growth for 
some time. But this system is iK>t universally adopted; in some cases the 
whole plant is cut off at one time, centre leaves and all. These are sorted, 
or graded, at the mill before treatment. 

Where there is a plantation which has been carefully planted out, it 
is well worth taking every care in preserving it; and by cutting the outside 
leaves of each shoot, and leaving the three centre ones, less check will be 
given to the growth, and an annual gathering will be securad. The 
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leaves should be cut off just below where the green portion terminates, as 
the soft, thick parts do not work up well with the other portion of the 
leaf, and have to be recut .at the mill before treatment. These, when cut, 
r-re bound up into sheaves of a size convenient to handle, .and are carted 
to the mill, where they are sorted out ready for treatment. 

The Yield. 

The officials of the Department of Agriculture, New Zealand, state 
that, from uncultivated land, from 12 to 18 tons of green leaves 
per acre are gathered, but from a properly planted and cultivated planta¬ 
tion, according to experiments made, upwards of 50 tons could be gathered, 
and that the yield of fibre from carefully selected plants would be greater. 
Ac'cording to the experience of various mills in New Zealand, it takes from 
Si to 6 tons of green leaves to make one of fibre. 

There are various methods adopted in New Zealand of gathering leaves. 
It is usually from private land that they are obtained, and the owners 
claim .a royalty; in some cases 12s. per ton is paid for the leaves as they 
are carted to the milb The cost of cutting and binding is from los. to 
12s. per ton. In some parts, where the mills are worked in the close 
vicinity of navigable streams, the green leaf is delivered at a cost of from 
20s. to 255. per ton. 

If the yield of leaves is 12 tons per acre, this will give 

iwo tons of dressed fibre at ^20 per ion ... ... £40 o o 

Cost of leaves delivered at mill—12 tons at 22s. 6d. per ton 13 10 o 


Extracting 1 'ibre. 


j£ 26 10 o 


There are two methods of treating this product lo extract the fibre— 
one by machinery, and the other by chemicals rtnd machinery. The latter 
method has not been used to any extent, but is spoken well of by various 
writers. Tiiat the fibre can be extracted has been proved by me on various 
of:casiou.s. A firm in the ci'ty which has taken up the treatment of the 
Linuin flax has produced good samples of fibre from the Phormium tenax. 
But the principal method of extra«'tin.g the fibre is by machinery, and quite 
a number of various designs are in use in New Zealand. Most of these 
do good uork. Recently the New Zealand Government gave a bonus for 
the encouragement of an impro>'ed machine, and considerable competition 
took place. 

The commission appointed to examine into the merits of the various 
competitors have set forth the particulars of each in their report to the 
Hon. Minister of Agriculture, which is published in pamphlet form and 
distributed. This is interesting reading to those who contemplate dealing 
in any way with Phormium. As to the cost of machinery, much depends on 
the amount to be treated. Some mills are put up to produce several tons 
of fibre in the week, whilst others aim at smaller productions. 

The power employed is an important item in giving the cost of a 
“ treating plant. One capable of producing, say, one ton or so of fibre 
per week may be set down at from £^00 ; this is complete, without 

the power. There are, according, to an official publication about 400 mills 
at work in New Zealand', Some are worked hv water power, others, by 
steam, but little can be said of the machinery from the information at 
present available. 
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From the experience gained in dealing with the production of the Linum 
flax, one of the most important features is to show that there is machinery 
available for its treatment when produced. 

Varieties. 

The following descriptions are taken from Sir James Hector's work 
** Harakcke (Common Swamp Flax).—^Leaves coarse, loose, drooping,, 
points generalK blunt; flower-stalk large, ii feet to 14 feet high, and 
T inch to 2 inches in diameter; pod, short, erect. Grows almost everywhere, 
but attains its largest size (14 feet to 15 feet) on rich alluvial soil, by banks 
of streams. Many sub-varieties are found, some with dark blue-green 
leaves above and glaucous below, and some pale olive-green, >r bronzy. 



COMMON SWAMP FLAX. 

Some varieties have also the butts of the leaves coloured with red for 
some distance up, while others are yellowish-green almost to the very base. 
\^’hen the plant is stunted, tlie flbwer-slalk is also small, and the best 
r.iaracteristic is the l>Iunt point to the leaf. 

Paretaniwha (Yellow Hill Flax).—Leaves erect, slightly drooping at the 
lip, yellowish-green, generally with red or orange margins, slightly glau-^ 
cous below, point acute; flower-stalk small, 4 feet to 8 feet high, apd 
J inch to I inch in diameter; pod, short, erect'; fibre very good, soft and 
glossy. Plant seldom more than 5 feet or 6 feet in height: grows gene¬ 
rally on clay hills. 

Tihore. —Leaves stiff, erect, narrow, never drooping at the tip, olive*, 
green, glaucous Mow; points very .acute, or cupsidate, pink at the butt f 
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flower-stalk, 9 feet to 10 feet high, and x inch in diameter; pod. erect or 
inclined. Seldom flowers, and still more rarely seeds. Plants seldom 
over 6 feet in height. Grows in rich, dry, alluvial land; never in swampy 
places. I have never seen it except where planted by the Maoris. I have 
here applied the name to that variety called ** Tihore ” by the Maoris 
throughout the Waikato, and which is probably identical with the Cue ” 
xind “ Tapato.*’ It ^s liest distinguished by its narrow, tapering, sharp- 
pointed leaves and erect, close habit. It grows so thickly together that I 
obtained 186 sets for planting from two bushes. 

Phormhm Unax that grows on high or dry ground, though smaller, is 
in general finer and more easily stripped than that found in swamps. 
Colonial rope-spinners prefer it, and are willing to give a higher price 
for it on this account.’' 



HILL FLAX. 


The above descriptions are somewhat difficult to follow, as far as identi¬ 
fication is concerned. Unfortunately, no care has l>een taken to retain 
the names of the varieties introduced here. They have been planted indis¬ 
criminately, as they are for scenic effect only. 

The illustrations show the variations in the s\stem of growth. They 
-lepresent plants growing on the St. Kilda road, which were planted by the 
City Corporation. No. i shows the drooping habit, and coarse leav^ re¬ 
ferred .to atove, and, no doubt, if it were growing in its natural habitation, 
namely, on the water^s edge, these features would be much more pronounced. 
No. 2 typical of the hill variety, being erect, and hardier in its appear- 
anoe. There are two varieties of variegated flax, Imt as to their value’ for 
fibre production little is known of them here. 
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Profitable Nature of the Industry. 

The Minister for Agriculture, the Hon. George Swinburne, M.L.A., 
when visiting New Zealand recently, gave this matter attention. He gives 
an instance of one land proprietor receiving ;^9 per acre as royalty for 
the privilege of cutting leaves from his land. One instance is given in 
Sir James Hector’s publication of 12s. per ton being paid as royalty for 
green leaves, 'so that, at the rate of 12s. per ton, and taking the yield at 
15 tons per acre, this would give a return of 

These figures, possibly, are exceptional. Many instances are recorded 
of good returns being obtained from the yield of leaves without any effort 
on the part of the proprietor, and, with proper care in selecting the best 
varieties in planting, equal or better results could be obtained here. 

The value of this industry may be estimated by the latest returns pub¬ 
lished of the imports of fibre and cordage into Victoria:— 

Fibre, from all sources ... ... ;£^79>266 

Cordage, binder twine, &:c. ... ... 41,941 

Total ... ... ... ;^i2i,207 

The exports of Phormium ienax from New Zealand totalled ;£73o,8o3, of 
which the imports to Victoria of fibre amounted to ;£25,590, apd of 
cordage and twine to ;^5,929. The average price of fibre exported from 
New Zealand during 1905 was\;£25 17s. 6d. per ton. 

Conclusion. 

In advocating the cultivation of this valuable fibre-producing plant, 
I feel, confident that there is a great future for it, as the growing demand 
for this class of fibre is considerable. Binder twine alone would justify 
it being taken up in this State. But every care should be exercised in 
entering upon this industry, and none but the right class of plants secured, 
as a mistake in this respect would seriouslv retard it.s development. 

I.arge tracts of suitable land are available for this purpose, and. beyond 
preparing, fencing, and planting, nothing further is needed, except an 
occasional stirring of the soil. Many of our capitalists, no doubt, would be 
prepared to take this matter up, if encouraged by some special condition 
by way of securing land for the purpose. The inquiries for information 
concerning this matter lead me to believe that something will be done in 
the way of planting before Ibng, and it would be a mistake to neglect the 
iDesl advice and assistance available. 


THE ORCHARD. 

James Lang, Harcourt. 

Where the extension of existing orchards, or the planting of new 
orchards, is contemplated, the work should be taken in hand at once, as 
the seasonable rains which have fallen all over the State have put the 
ground in. a fit condition for planting operations. In selecting the varieties 
of fruits to plant, growers should confine themselves to those varieties 
which succeed best in existing orchards in their respective districts. The 
orchardist always knows the varieties which succeed best with him, and 
plants accordingly, but where new orchards are being planted the beginner 
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may not have that experience, and it would, therefore, be well for him 
to consult some careful orchardist in his district as to the most suitable 
varieties of the different fruits to plant. 

In planting apple trees, the first consideration should be given to those 
varieties which are most suitable for export, as the supply of apples for 
local consumption has now overtaken the demand. Any extension in apple 
planting should be in the direction of isupplying oversea markets. The 
varieties enumerated are good export apples. 

The most popular apple at the present time with the majority of 
growers, either for export or local market, is the Jonathan. This is a splen¬ 
didly coloured apple, and of good flavour. The tree is only a moderate 
grower, however, and as a rule does not grow to a very large size; in 
some districts the complaint is that it only makes a weakly growth, and 
soon becomes unprofitable; but in districts where it grows well it should 
be largely planted. Many of our leading orchardists consider it the most 
profitable apple to grow. Cleopatra does best in the warmer districts of 
the State, such as the Goulbum Valley. Growers aroimd Melbourne say 
that it does not do well with them now, being much subject to tlie scab ~ 
{J^'iisicladium deniriticum). If well sprayed in the spring time with Bor¬ 
deaux mixture, the fruit would be fairly clean. Where this variety suc¬ 
ceeds, it is a most profitable kind to grow; the writer has picked and 
packed f(jr ex|)ort eighteen cases from one tree in his orchard. It is also 
largely gnjwn in South Australia, and is the favorite there with shippers. 

Munroe’s Favorite is a fine variety. It succeeds well in most districts 
of the State, and is also a favorite with the London buyers, good sami)les 
always bringing top prices. The tree is a strong grower, and soon grows 
tc; a good size. It is also a most prolific bearer; an orchard planted with 
this variety would, in the opinion of the writer, give a better return than 
any other single variety of apple. Dumelow’s Seedling, or Wellmgton 
Pippin, is ready for shipping early in the season— i.e,^ during the month 
of 1 ^'ebruary. Esopus Spitzenberg is a first-class apple, of fine a])pearance 
and good flavour. The tree is a good grower and a prolific bearer, 

Sturmer Pippin matures late, and should be sent in the later ship¬ 
ments. This variety is largely grown for export in Tasmania. Rome 
Beauty is also a good apple for export, and does well in most districts of 
the State. 

London Pippin does not seem to take so well now as it did a few' years 
ago. Large samples of this variety should not be shipped; medium size 
carry much better. Newtown Pippin is one of the very b^t varieties, being 
one of the best-flavoured' apples grown. This is one of the leading varieties 
»t apples shipped from America, and commands top prices in the market. 
It ha& not hitherto been very largely shipped by Victorian t>rchardists, but 
is worthy of extensive planting in districts w'here the trees do well. Rvmer 
is now being shipped in quantities; it does not seem, however, to take the 
market so well as the others mentioned. 

The varieties mentioned have proved themselves the most suitable for 
export, and growers who confine their shipments to them will have a good 
average price at the end of the season. It is far better, and more profitable 
for orchardists, to grow and export only the varieties which have already 
made a name in Covent Garden Market than grow those which are not 
known there. 

Citrus fruits should not now be planted, but the trees held over till 
the early spring, when the temperature is a Iktle warmer. 
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DISEASES OF FARM ANIMALS. 

5. S. Cameron, M.R,C.V.S. 

IV.—PREVENTION OF DISEASE. 

Breetiiiijr- Feedinfr—Wiiterin;?—Mana}?enient“-01eaiillne«fl-risinfeotion; Flrt*; Ohemical Agents, Fumiga¬ 
tion ; l»hyBical Agents, Heat, Cold, Dryness, insolation (sunlight); Mechanical Agents, Filtration, 
Sedimentation, A’entilation, Perflation, Internal Disinfection, Iniialation—Disinfection of Premises— 
l)iH)K)sal of Dear! Animals-Isolation—Immunity; Inherited, Naturally Acquired, Artificially 
Acf|uired, Virus Inoculation, Anti-toxin Inoculation—Immunity Table. 

Just as there are certiin circumstances and conditions of body and of 
environment which tend to the acquirement of disease, so there are certain 
factors which make for healthfulnass, and which, when exerted to the full,, 
have ix>werful influence in warding off attacks of disease oi in mitigating 
their severity. By the general and continuous practice of hygienic prin- 
('iples and the adoption of methods of adequate sanitary efficiency f)Oth 
the avoidano? of ])redisposing causes and the mitigation of the more marked 
effects of exciting causes may compassed. 

For the prevention of outbreaks of specific diseases, and of their spread, 
means special to the disease are adopted. The character of these means 
Avill depend largely on an understanding of the nature of the disease, its 
incubative period, its mode of spread, and other like special features, ancF 
will moreover be conditioned in some cases bv local circumstances and 
commercial considerations. They will also dejiend on the existence of 
sixjcial legislative enactments, and machinery and facilities for administer¬ 
ing such. To some extent preventive measures will be indicated in later 
chapters, when the diseases to which they apply are being dealt with. In 
this place it will suffice to give short considerati(m to some of the more 
important of the many factors which make for general good health and for 
lt 3 Ssened susceptibility to disease. 

'Breeding. , 

Care in the selection and mating of breeding stock is necessary for tht* 
pievention of those diseases which are generally regarded as hereditary. 
(See page 269.) The breeding from tuberculous cows may, under circum¬ 
stances specially arranged, be so conditioned that little, if any, risk of 
ttie disease being transmitted is run; but under ordinary circumstances the 
risk of transmission in breeding from tuberculous sires and dams is a 
large one, and should be unhesitatingly avoided. 

Horses affected with any of the following diseases or unsoundnesses 
should not be used for breeding purposes:—Nasal disease (osteoporosis), 
rheumatism, ricketts, roaring, whistling, broken-wind, grease, navicular 
disease, ringbone, bone spayin, bog spavin, thoroughpin, curb, and cataract. 
It would be well, too, if breeding from stock possessing radical defects^ 
of conformation was avoided—such as, particularly, those with calf-knees, 
bent legs, round gummy joints, flat feet with weak corny ” heels, narrow 
contracted heels and muley feet, sickle hocks, knuckled fetlocks an(i long 
weak pasterns; those tied in below the knee and hock, and those which 
brush or “ speedy cut.^’ 

, The supineness of Australian horse breeders generally, and particularly 
thos^ who have the management of stock shows and stallion parades, in 
regard tq the question of transmissible unsoundnass in breeding stock, is 
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remarkable. It is apparently begotten of that carelessness in the selection 
of sires and dams which was engendered in the days when horse flesh was 
a drug in the market. But in these present dlays, when ordinary sizeable 
three or four-year-old draught colts commonly fetch ^£40 to ^50, and 
harness horses are proportionately valuable, it is surely little short of a 
scandal that prizes are commonly awarded at agricultural shows, which are 
supposed to exist for the improvement of agriculture and stock, to sound 
and unsound breeding stock indiscriminately. Instances are not wanting, 
even at the show of the leading agricultural society in this State, in which 
the blue ril)lx)n has been carried off by an obviously unsound animal, and 
at some of the provincial shows the awarding of prizes to veritable 
“crocks^' is an occurrence so common as to excite little or no comment. 
I'he judges are apt to shelter themselves liehind the plea that they are not 
there to judge of unsoundness, but to be guided by make and shape and 
.suitability only; but surely, in the case of breeding stock, the existence of, 
savj a spavin or roaring claims consideration under the heading of suita¬ 
bility for the purpose for which the exhibit is intended—viz., the begetting 
oi sound and saleable progeny. At any rate, when, as happened at a 
leading provincial show in Victoria a short time back, of six horses awarded 
pjizes in two breeding classes, four of them were palpably unsound, the 
spavin of the first prize thoroughbred and the curb of the first prize draught 
being distinctly discernible from the ring side, the judges cannot reasonably 
be acquitted of tlie charge of abetting in the deception of the breeders of 
the districts in which the ticketed champions are to be used. Equally culp¬ 
able were the judges at a recent Nationar^ show, who awarded first to 
a pronounced roarer, wliose ''musiccould be distinctly heard while he 
was undergoing the not-too-wind-dSistressing ordeal of being judged.^ Such 
happenings are almost incredible, and are calculated to excite amongst 
thoughtful men gra>e apprehension for the future of the horse industry.^ 
Ask Indian buyers of extensive experience, or those who were intrusted 
with the buying of horses for South Africa during the war, as to the num¬ 
bers of otherwise useful horses that are rejected on atxount of transmitted 
unsoundness, and say: Is it not time that prizes, by the gaining of which 
the average small breeder judges of the merits of the animal should be 
awarded only to animals worthy of the distinction in dll respects ? 

Feeding. 

The most essential attribute of food, in so far as it mav he a factor in 
the maintenance of health, is that it should be sound. Sour milk in the 
production of diarrhoea in calves, musty hav inducing broken wind in 
horses, and fermented grains driving rise to indigestion and hoven in cattle, 
are familiar instances of the ill effects of unsound or decomposing food. 

Next to soundness comes the necessity for regularity in feeding, and that 
the food should be in proper proportion, both as regards quantity and 


^ Apart from the quMtion of hereditary unsoundnew, but merely oh proof of all-round oareleiicineM in 
such matters, it may be mentioned that in two successive years at the ttoval Show. MeUioume. the winners 
of Hunter's Plates were palpably unsound “for the purpose for which they were intended”—one had a 
pronounced bowed tendon, end the other blind in one eye I 

» I beUeve it is true of Australia as a whole, as it certainly is of Victoria, that at no show is the awarding 
of prises sttbiect to the condition that the selected exhibits should suGcessfully withstand a veterinary 
examination tor soundness; as is the common pvactioe at leadinir shows throufrhout Knurland, to wit 
TheBoyal. the Bath and West of Ensrland, the shows of the Hacknev and Hunter's Inwrovement Sooieties. 
and at Islihsrton, and has been recently made the practice in New Zealand. Monv of the Australian shows 
e subsidise by the State, but the oondition that Government i 


sound stock has*never been imposed. 


t money or prises should only be awards to 
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quality. By the observance of regular hours for feeding animals, and 
regular and not too prolonged intervals between feeding, a rhythmical 
action of the digestive organs is engendered, which induces more perfect 
digestion and makes for disease-re.sisting strength. 

As a general rule, for all herbivorous animals, the advice to feed little 
and, often is good, in that it is in accord with the method of feeding in a 
state of nature. When such practice is adopted with stabled animals, there 
is less likelihood of any food' being left over, and consequently the tendency 
to stomach and bowel troubles resulting from the ingestion at next feeding 
time of soured or fermented food is minimized. Soiled food should alw^ays 
lie removed after feeding, 'and should never be mixed with fresh feed. 
Complete mastication of the food is necessary to perfect digestion, and in 
the case of animals with the habit of lx)lting ’’ their food it is advan¬ 
tageous to let it be coarser than usual, so that chewing and grinding may 
be assured. 


Watering. 

Very diverse views are held as to the proper time at which animals 
should be allow^ed to drink—whether before or after feeding. The most 
natural plan is to always have water accessible to the animal when in the 
stable. If this is done, as much water w'ill l)e taken as is re^juired, and 
no more, and it will be taken when reejuired, ;uid at no other time. The 
opinion that w^ater should be given only in limited quantities—limited, too, 
ac<’ording to the judgment of man '—is an error. Animals in health seldom 
or never take more than they reejuire. It is conceivable that, after long, 
enforced abstinence, or after profu.se perspiration, they require—and take 
—^more than is good for them to take at one drinking—a quantity, indeed, 
which will, by its volume of coldness, produce stomach or intestinal spasm 
(colic). In such circumstances it is advisable to interrupt the drinking 
for a time, or to take the ‘‘chill ’’ off the water by w-arming it slightly, or 
by adding a little warm water to it. It is well that water should wdth- 
held for some time prior to the imposing of violent exercise or work, 
P^acehorses, for example, should not allowed w'^ter in any considerable 
quantity during the three or four hours preceding a race. Perhaps the 
only other time w’hcn it is inadvisable to allow a long drink, if it is desired 
by the animal, is immediately after feeding, when the fluid, passing 
rapidly through the stomach towards its natural receptacle—(the cacum, or 
blind gut, or water gut)- -is likely to carry with it into the small intestines 
some of the stomach contents, which are still crude and harsh and not in 
a sufficiently digested state to pass on, and which, therefore, may irritate 
the mucous lining of the bowels to an extent sufficient to set up colic, or 
e\en inflammation of the bowels (enteritis). For similar reasons, if water 
is not kept continuously wu'thin reach, in which case, as previously stated, 
as much as wdll do harm wu’ll never be taken, tlie watering should always 
he done before feeding. 

The obviousness of the necessity tliat drinking water for animals should 
be pure and wdiolesome has been previously indicated, when the part it 
pia\s in the causation of disease was dealt with. (See nage 271.) To 
insure this, it is often desirable that purification by filtering through 
natural or artificially-constructed filter-beds, or by predpitafing, or 
some other method of purifying should be resorted to; and the 
expense and trouble of establishing such precautions will be amply repaid 



8 June, 1906.] Diseases of Farm Animals. 3^7 

by the assurance which they afford of the continued health and vigour of 
the stock. On farms where the water supply consists only of water-holes, 
which become foul and foetid from pollution by animal discharges, water 
troughs suppliedl by windmill should be provided. The objection is some¬ 
times raised that, where water-holes and swampy pitches are numerous, it 
is of no use providing drinking troughs, as stock will not make use of them; 
but ft will be found on trial that fstock will always go naturally to clean 
v.ater. In point of fact, cattle may be frequently observed to refuse, or 
drink but sparingly of, contaminated water. They may l)e seen to go to 
a foul and slimy water-hole, stir the water by "wading, then smell it, and 
drink a little, or wade out whhoiit drinking at all. That their thirst is 
not assuaged is evidenced by the fact that they may be seen to return and 
repeat the performance time and again. In any cise. the fencmcr off of 
the water-holes or swamps would be a distinctly profitable undertaking if 
only as a safeguard against fluke and oth('r such parasites. 

Management. 

So far as the prevention of disease is (‘oncerned, good management in- 
rludles the ('onlinuous provision for housed animals of comfortable quarters 
and bedding, an adequate supply and interchange of fresh, wholesome air 
without the occurrence of draughts, suitilile clothing, (‘fflcieiit grooming and 
cleaning, and regular exercise or work in moderation : and for animals in 
the paddock, in addition to an adequate supply of food and water, shelter, 
Of protection by rugs from wind, rain, and insects and shade from the sun. 
It will be iound, by careful oKservations over a longer or shorter period of 
time, that the measure of health of freedom from disea.se of any stud of 
animals is in ratio to the amount of rare exercised in regard' to these items 
cf management. 

There are certain timtes at which extra care in the management of stock 
is necessary and profitable. Young stock, particularly foals and calves, 
should be kept growing during their first winter. It is the worst possible 
policy to let them get low in condition, either from shortness of food or 
lack of protection from the weather. An ideal winter paddock for young 
stock should contain a straw stack, wherebv both shelter and a picking of 
dry food is affordKl. A check received during the first \ear is seldom 
made up for, and it will go hard with under-conditioned youngsters if anv- 
thing in the nature of contagious disease gets amongst them. Weaning 
time is also a critical period. Foals should be gradually accustomed to 
take a little good, hard feed for .some time before they are removed from 
their dams, otherwise the sudden loss of milk will be severely felt. 

Cleanliness. 

Although, perhaps .strictly, this should have been included along with 
management, cleanliness is so much a thing apart in importance from all 
other factors in the prevention of disease that the strong emphasis of sepa¬ 
rate consideration is inaimbent. 

Cleanliness means, simply and essentially, the absence of germs and 
the lack of means for their multiplication and development. Diseases 
caused hv germs make little headway where cleanliness in all things pre¬ 
vails. Take swine fever, essentially a germ disease, and mark the general 
experience that, amongst filthily-kept pigs, with rotten food to eat. foul 
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fluids to drink, reeking air to breathe, and a stinking stye with a fiJthv 
floor to lie in, the disease spreads like wildfire, and is proportionately 
fatal; whilst amongst paddocked pigs, or those attended to wholesomely, 
ajid fed on uncontaminated food, in frequently flushed styes, it appears to 
be almost non-contagious. Similarly with abortion in cattle,, strangles in 
horses, and distemper in dogs, the associated fatalities and “ catchingness ** 
are always decreasingly proportionate to the cleanliness of the surroundings. 

There is not much more to be said—^in fact, nothing more need be said, 
if the fact has been impressed that cleanliness in all tfongs connected with 
animals—in their surroundings, their feeding and watering, their housing 
and paddocking, when working and when at rest—is above and beyond all 
things the most important factor in the preservation of health and the 
vigorous resistance of disease, and that it is the essential feature in the 
subjugation of the spread of infectious and contagious diseases, and of the 
germs which cause them. 

Disinfection. 

Disinfection is the act or process by which infectious matter is removed 
or destro)'ed<, and disinfectants are the agents used by which such removal 
or destruction is accomplished. 

Fire is the most effective of all disinfectants, and it is taken advantage 
of in controlling the spread of communicable disease by the burning of 
carcasses and discharges of affec^ted animals, and of sheds, bedding, manure, 
litter, soil and like substances with which such animals may have been 
in contact, or may in any way have infected or contaminated. Fire and 
heat are also used for sterilizing utensils and instruments, and for puri¬ 
fying water and milk by boiling. Disinfection by boiling, or by exposure 
to superheated steam or hot dry air is also commonly practisod. 

Next after lire in effectiveness come various chemical agents^ the most 
IHJwerful of which are corrosive sublimate (])erchloride of mercury); sul¬ 
phuric acid and other mineral acids; caustic potash, (luicklinie, and other 
strong alkab’es; carbolic acid, lysol, creolin, and allied coal-tar products 
such as phenyle, Jeye^s fluid, and MncdougalTs dip; permanganate of 
potash (Ccnd>’s fluid); formic aldehyde (formalin); chloride of zinc (Bur¬ 
nett's fluid); sulphur vapour, and chlorine gas. Most of these act by 
coagulating or chemically combining with the albumen of which the infec¬ 
tive germs are constituted, and so destroying them; and, if they come in 
contact with the infective matter, they are as effective as fire. Some of 
them are powerful caustics, and need to be used with very great care, and 
diluted to various strengths. Corrosive sublimate is usually diluted to i in 
1,000 of water (anduhted), carlx>lic arid i in 20, formalin t in 40, j)er- 
manganate 1 m loo, and they are safe and effective in these strengths. 
The first-named ought not to be used in disinfecting iron, tin, zinc, or 
leaden utensils, instruments, or materials, as it chemically corrodes these 
metals. Caustic potash and the milder carbonates of potash of soda have 
a solvent action on greasy matters, and are hence useful disinfectants in 
creameries, butter factories, and slaughter-houses. Another property which 
dictates their general usage at such like premises is their freedbm from 
smell. Carbolic acid, chloride of lime, formalin, and other substances 
having a powerful and penetrating odour should not be used where food 
materials, and especially milk and its products, are being manufactured, 
prepared, or stored. Quicklime, in the form of lime-wash and as a powder* 
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has been largely used, and is in great favour as a disinfectant of sheds, 
Doors, ground surfaces, cesspits, and the like; but its efficacy as a destroyer 
"Oi disease-producing germs is doubtless largely problematical, and when 
used as a lime-wash it is always a safe precaution to strengthen it with an 
-effective proportion of carbolic acid, permanganate of potash, or other 
reliable disinfectant. 

Experiments recently carried out by Mr. J. A. Gilruth, M.R.C.V.S., 
•tlie chief of the New Zealand Government veterinary staff, would appear 
to indicate that lime is useless as a reliable disinfectant for bones, soils, and 
ji?ddock surfaces in such diseases as anthrax. He mixed crushed lx)nc3 
known to contain spores with an equal quantity by weight of quicklime by 
grinding them together in a mortar. Sterilized water was added to slake the 
lime, and the mixture set aside in sterilized l.>ottles for a week. At the enrl 
of that time the lime was washed awav from the particles of bone which \yere 
'then placed! in culture media. Just as luxurious a growth of organisms 
resulted as did from control cultures which had not be^ treated with lime. 
Gilruth claims that, although in this experiment the germs were within the 
substam'e of the l>ones treated, the test was a fair one. in that the lime 
v/as as likely to get to a germ in a small J-inch cul)e of bone as to germs 
in larger bones, or in hard, clayey nodules of soil, andi he points out that, 
while, at a pinch, equal parts of lime might be added to bones to be dis- 
infe('ted it would be impracticable to treat the soil with equal parts of 
quicklime. 

So far as concerns the disinfection of bones containing anthrax or other 
•cirease germs (and liones imported' from India and elsewhere have been 
resixJiisible for a numljer of outbreaks of anthrax in Australia and New 
Zealand during recent }ears), there are only two effective methods which 
can be practically applied without commercial loss. One is treatment 
with sulphuric acid, whereby the bones are chemically converted in soluble 
superphosphate of lime, the germs being destroyed in the process; and the 
is exposure for a few hours to sui>erheated steam, under pressure, 
whereby the heated steam iis forced into the substance of the bone particles, 
and so contacts and destroys the tx>ntained germs. 

Of physical agencies which act as diisinfec:tants, heat, cold, dryness or 
•desiccation, and sunlight or insolation are the most important. Heat has 
already been adverted to. Cold is less effecthe than heat, but the activities 
-of germs are in large measure destroyed bv exposure to a degree of 
cold, at or l)elow freezing point; or, if the exposure is prolonged, even at 
a temperature somewhat alx>ve freezing point. Just as moisture is essential 
10 the life of germs, as of ail living things, so dryness, or desiccation, is 
inimical to their development and growth; and hence a long period or an 
inrense condition of dryness, contributes to the destruction of germ life. 
For the same reason, disinfection is effected by sunlight, or, more correctly, 
by insolation, by which is meant exposure to the sun’s ravs—the actinic for 
chemically active) rays i)robably, rather than the light'rays necessarilv. 
The sweetening effects of sunlight are well known, and it would be 
advantageous if the opportunity were more frequently given for the pene¬ 
tration of sunlight into stables, byres,, kennels, and styes. 

Of mechanical means of disinfection, fdtration and sedimentation are 
processes by which germ-laden water may be purified, and in this sense 
they may be regarded as disinfection methods. So also the flushing with 
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water of drains, floors, walls, and fittings, in so far at it effects the cleans¬ 
ing ’’ of these or the removal from them of infective matters, may be con¬ 
sidered a means of disinfection. In the same sense, ventilation, by effecting 
exchange of air. and perflation, or air-flushing, by causing the removal of 
stagnant, devitalized, vitiated, or germ-laden air from a building are 
auxiliaries to efficient disinfection which should never be neglected. 

Internal Disinfection. — Disinfection of the respiratory passages by 
inhalation will be referred to when treating of the parasitic and other lung 
diseases, but it may lx? said here that attempts at internal disinfection of 
the lx)dly by the introduction of agents into the alimentary canal, or into 
the blood direct, have up to the present been illusory; at the same time 
it would be rash to say that there are no grounds for hope that such a 
means of protecting the system may be successfully accomplished in the 
near future. 


Disinfection of Premises. 

The method of disinfection of buildings, yards, and paddocks to he 
adopted as a means of preventing the extension of communicable disease 
will depend largely on the nature of the disease and its manner of spread¬ 
ing, whether its cause is a fixed contagion or a volatile or floating infection 
—tliat is, whether it is usually conveyed by direct or intermediate contact, 
as with the contagious anthrax, or by atmospheric contamination also, as 
in the infectious pleuro-pneumonia. 

The period of incubation, by which is meant the time during which, 
after infection, the disease remains latent before the appearance of symp¬ 
toms, and the channel of infection—whether by ingestion, inhalation, or 
inoculation—are also matters whidi must be taken into account in deter¬ 
mining the method of disinfection to be carried out. 

When dealing with a so-called infectious disease—that is, where atmo- 
S|)heric contamination or infection has to be counteracted—fumigation of 
all closeable buildings should he performed. It is necessary, for effective 
fumigation, that all openings into the building shcAild be effectively closed. 
Pags may be stuffed into air-holes, louvres, and other oj^nings; and cracks 
and crevices in doors, floors, and ceilings may be pasted over temporarily 
with paper. The ])rocess wall be best illustrated by instancing fumigation 
with sulphur. Rock brimstone or flour of sulphur is ignited and kept 
burning by different means, perhaps the most convenient and successful of 
which is to place the ignited sulphur on an iron plate or shovel, kept at 
a dull-red heat by the flame of a burning lamp or gas-jet underneath. It 
may also be vaporized by placing it on top of a layer of live wood or coal 
ashes on a shovel or iron plate. The building should be kept closed for a 
period of one or two hours after the sulphur has been burnt. Five pounds' 
w'eight of sulphur completely burnt is sufficient to thoroughly disinfect a 
shed containing 1,000 cubic feet of air spa<'e—that is, a building 10 feet 
by TO feet by to feet. This seems a large quantity of sulphur to use, but 
accurately-conducted experiments have shown that anything less than 5 per 
cent, of sulphurous acid gas (SO2) is inefficient for the destructicm of 
disease germs. If steam is liberated into the compartment at the same 
time ais the sulphur gas, then half the quantity of sulplmr will suffice, as 
the germicidal effect of the gas is more pronounced in the presence of 
mcristure. On the whole, perhaps spraying with formalin is the most effective 
method Of aSrial disinfection. A 3 per cent, solution in wat^ is used, 



S June, 1906.] Diseases of Farm Animals, 37 * 


and the finer the spray, and the greater the force with which it is pro¬ 
jected into corners and crevices, the better. 

Additional measures for the disinfection of buildings comprise the 
lemovaJ of all loose fittings, and the burning of such as cannot be tho¬ 
roughly cleansed and disinfected wkh boiling water or otherwise; the burn¬ 
ing of" all refuse. Utter, sweepings, or other debris likely to convey infec¬ 
tion; the tborciigh scraping, scouring, and cleansing of walls, floors, ceil¬ 
ings, fixtures, and under side of roof with hot water and soft soap; and the 
swabbing of all such with a strong disinfectant solution—x in 1,000 of 
corrosive sublimate, or i in 20 or 40 of carbolic acid, creolin, phenyle, 
Jeye^s fluid, Macdougairs dip. chloride of lime, or caustic soda, in such 
a way that all crevices and corners and projections are reached' by the fluid. 
The walls and floors may then be painted, or lime-washed) with hot car- 
bolized quicklime, or coated with heated tar. 

YardSf if paved, shoud be flushed and brushed with a corros»ive sublimate 
sc lution. If the floor is of earth, the surface mud or soil, to a depth of 
6 inches or more, should l)e spadi’d off, removed and burnt. The bared 
surface should/ then be charred by covering with straw or litter, sprinkled 
with kerosene, and fired, A thick dressing of quicklime may be applied', 
and the surface made up \vith fresh, clean earth, well rammed and graded. 

Drains ,—Surface drains should be first swept clean, and (x>pioiisly 
flushed w'ith water, then flushed with corrosive sublimate solution, and after¬ 
wards made imj)ervious by coating with heated tar. The disinfection of 
underground drains presents greater diflficulties. They should be scraped, if 
]>os.sil)lc, and then slowly flushed with a strong solution of caustic potash 
or caustic soda, after which flushing with water and corrosive sublimate 
solution may be carried out. 

Fences and walls of post and rail, pickets, brick and corrugated iron, may 
be effectively disinfec^led by first removing all dirt and then swabbing with 
corrosi\'e sublimate solution, and afterwards coating with hot carbolized 
lime-wash or with hot tar. 

Paddocks are difficult to disinfect, and little effectiveness attaches to 
<he plan usually adopted by treating them with dressings of lime. The 
only really reliable measure is the giving over of the paddocks to cultivation 
for a series of years; but. if this is impracticable, the paddocks should be 
rested until a crop of grass or cereal has been grown, which, when dry, 
should be fired. Hollows and depressions may be given a heavy lime¬ 
dressing with good effect, or they may be sprinkled with carbolic 'or cor¬ 
rosive sublimate solution. In all cases the surface should be exposed as 
much as ixxssible to the full effects of a summer’s sun. 

Water-holes ,—^The disinfection of water-holes and tanks is likewise a 
difficult riiatter. Little more than emptying, cleaning out the mud and sedi¬ 
mentary matters, and dressing the sides and bottom with quicklime or sul¬ 
phate of iron, can be attempted; and the best plan to adc^t in regard to 
a water-hole known to be infected is, after carrying out the above measures, 
tc. fence it'round so as to prevent access of stock for a period of about 
twelve months, by which time, so far as concerns most communicable 
diseases, the danger of infection will have been reduced to a negligible 
degree. 

Finally, all buildings, yards and paddocks which are known to have 
become infected with disease germs should not be used for the housing, 
bolding or grazing of any animals of a kind liable to contract the particular 
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disease in question for a varying period:, depending on the virility of the* 
specific germ concerned; and before their ordinary use is resumed they 
should be tested by allowing susceptiible animals of low value to be placed' 
in them for a length of time sufficient to cover the incubation period of 
the disease. 

Disposal of Dead Animals. 

Closely allied to disinfection is the question of the disix)sal of the 
carcasses of dead animals, paricularly those which have been affected with 
communicable disease. 

In Australia there is happily no necessity to discuss the merits of 
burial versus cremation. Except in the large cities, where animal carcasses 
are usually dealt with at boiling-down or destructor works, there are, as a 
rule, ample facilities for the burning of carcasses, and this method of dis¬ 
posal is usually adopted—that is, when any method is adopted. For it is 
unfortunately the case that in many instances no attempt is made to dispose 
of carcasses; they are simply allowed to rot in the sun where they lie, and 
Ere often thus a bountiful source of contamination of water-holes, 
creeks, and other water supplies. In times past, in regard to pleuro-pneu- 
monia, and even down to the present time in regard to anthrax, this crimi- 
rially-neglectful cusiom has b^n largely re 3 ix>nsible for the persistence of 
these diseases on some properties and! along certain of the main stock routes. 

A hint as to the construction of the cremation pyre for a bullo("k or 
horse may be of service. Immediately alongside the carcass a trench 2 feet 
Mjde, 2 feet deep, and 6 or 8 feet long, .shallowing towards the ends, should 
Ixj dug, and filled level with wood. On this and on the adjacent ground 
at the sides a foot-thick layer of long wood should be piled, and the car¬ 
casses rolled on to it and covered above and all round with a sufficient quan¬ 
tity of wood. A sprinkling of kerosene or tar to start the blaze, and' 
replenishment of the wood as required-, will complete the job. The ad¬ 
vantage of the trench is that it obviates the necessity of lifting the carcass, 
and as the \vood in .it burns aw^ay, it acts as a draught flue to expedite the 
combustion and render the cremation complete.* Any of the surrounding 
ground surface that is soiled or soaked with blood or discharges from the 
dead animal, should be spaded off and thrown on to the fire, and in the 
case of communicable disease it is also a wise precaution to char the ground 
for some distance round sprinkling with kerosene and firing. Whenever 
possible, carcasses should be cremated where they lie, without removal, 
kemoval ahyays means additional contamination of either vehicles or 
ground, and this involves extra trouble and expense of disinfection, and* 
increased risk of spread of the disease. 

If for any reason burying the carcass is resorted to. the grave should' 
be sufficiently deep that every part of the animal may be at least 3 feet 
below the ground surface. This will require that the grave be dug at least 
6 feet deep. The elbow and stifle joints should be cut through (except in 
the case of anthrax carcasses), so that the limbs may fall doyrn and fold 
in to the body. The surface soil on which the carcass has lain should be . 
dug over, plentifully mixed with quicklime, and thrown into the grave 
roSpd about the carcass before the remainder of the soil is filled in.' 

^netitnes in the vicinity of chemical manure works, treatment witlr^ 
sulphb^c acid is adopted as a means of disposal of carcasses, but, as a,/, 
rifle, destruction by chemical means is impracticable, and expensive beyondT ^ 
warraift. 
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Disposal of carcasses by treatment in a destructor, or by boiling down, 
is frequently resorted to where establishments for the carrying out of such 
procedure exist near by. Considerable returns may be got from the result¬ 
ing fat, bones, gelatine, manure and other products, especially in the case 
of well-conditioned horses and fat cattle or pigs; but where a communicable 
disease is being dealt with, care needs to be taken that all parts of the 
carcass, including the skin (which it is better to burn), should be treated, 
and so rendered innocuous. The vehicle in which the carcass is conveyed 
tij the premises, and all appliances on the premises brought in contact with 
the carca)ss, will also require to be efficiently dtisinfected. 

Isolation. 

Isolation, as a means of preventing the extension of communicable 
disease, means the separation of the unaffected from contact, both direct 
and intermediate, with affected animals. The converse plan of removing 
the diseased animal from the midst of the healthy is a grave mistake, in 
that it involves the contamination of the hitherto clean buildings, yards, 
and paddocks to which such diseased stock is reiroved. 

If the animals being dealt with are housed, it is necessary that the 
buildings in which the diseased animals are should Ixj completely disconnected 
by drains, air openings, doorways, windows, and in every other way. from 
any building used for other animals subject to the same disease. If not 
housed, then the isolation yard, paddock or enclosure must be surrounded 
by a roadway or double fence, or by other yards, paddocks or enclosures, in 
which no animals of the same kind are kept ; and no communication by 
drains or other waterways from the isolation paddock must be allowed to 
ejist. 

In dealing with infectious diseases—that is, those in which an infected 
atmosphere may be a means of communication, isolation is not always effi¬ 
cacious, but with purely contagious diseases—those requiring contact for 
infection—it may usually be relied on. In the latter case, care must be 
taken that contact does not take place by any intermediary, such as attend- 
ant.s or their clothes; other animals, including rabbits, rats and mice; 
water; drainage; bedding; utensils, or the like meins. Intermediate con¬ 
tact by means of flies and insects is difficult to prevent, but. excepting tick 
fever, in most cases the probability of such a method of transmission, in 
Australia at all events, may l^e considered as remote. 

Immunity. 

The possession of immunity against, or insusceptibility to, any par¬ 
ticular disease is an effective preventative of iTiat disease. Such possession 
of immunity may be either inherent to the species, or it may be acquired, 
naturally or artificially, by the individual. 

Inherent immunity is possessed by all <species of animals to somt 
diseases. Man is immune against bladcleg of ^iines. horses against diph¬ 
theria of man, cattle against bubonic plague, pigs against scarlet fever, and 
c*ogs against typhoid fever. Again, take the diseases of small-pox of man, 
strangles of horses, contagious pleuro-pneumonia of cattle, lymphatic abscess 
of sheep, swine fever, and canine distemper. In all these cases the disease 
is peculiar to the species mentioned. None of them ever affects animals cf 
any other species, which are therefore said to have an inherent or possessed 
immunity against them. Why certain species or kinds of animal are never 



374 


Journal of Agriculture. [8 June, 1906. 


attacked' by certain diseases common in other animals similarly circum- 
slanced is a problem that has not yet been satisfactorily solved. It is 
speculated, however (on the basis of experimental evidence, a large amount 
of which has been recorded during the past decade) that this natural immu- 
inty may be found to depend on four principal agencies, any one of which 
may possibly d^etermine the insusceptibility as regards some species and 
some fliseases, but all four of which are doubtless factors in the majority 
ot instances of immunity. These agencies are—(1) Body temferature: The 
high temperature of birds normally would appear to account for their 
resristance to anthrax invasion, for when the body temperature is kept 
continuously reduced by artificial means, such as immersion in cold water, 
birds become liable to anthrax equally with other animals, (2) Germicidal 
substances present in the blood serum of the insusceptible ajiimal. Horses 
are found to possess normally a certain quantity of diphtheritic anti-toxin 
circulating in the l>l(X)d. (3) The phenomena which led to Metschnikoff^s 
theory of phagocytosis^ by which is meant the selective destruction or de¬ 
vouring of i)articular invading germs by the while blood cells. (4) The 
chemical constitution of the fluids and tissiii^ of the body. 

Acquired immunity may be naturally or artificially acquired. The pro¬ 
tection afforded by one attack of a disease against subsequent attacks of 
the same disease is perhaps the best-known illustration of naturally-acquired 
immumtyy although the immunit\ jK>ssessed by matured animals against 
diseases which only develop in the young is also a fairly common instance 
of the natural acquirement of immunity. Such immunity may be permanent 
for life, as after strangles in young horses or blackleg in calves, or may be 
more or less temporary, as is seen in the recurrence in the same animal, 
at \'arying periods of remoteness, of tick fever in cattle or swine fever in 
pigs. One of the first theories advanced to explain this acquirement of 
protection, whether permanent or temporary, was known as the pabulum 
tiieory. it was assumed that there w^as in the system some special sub¬ 
stance necessary for the existence of the invading germs, and that this sub¬ 
stance, or food, or pabulum, was eaten up or exnausted during the progress 
of the first attack, and that, therefore, the system was thereafter, either per¬ 
manently, or temporarily pending slow replenishment, devoid of the mate¬ 
rial essential to the support of the germ concerned, which consequently, on 
being introduced to a ‘‘recovered” system, could not grow, or multiply, 
or exert its disease-produdng effect. Another hypothesis, and one whi(± 
was also held to account for the three stages of fever—the premonitory 
stage, the crisis, and the decline—assumed the excretion by the germs them¬ 
selves, vrhen active, of a material which was inimical to their further growth 
and development. In other wordls, it was assumed that the products elabo¬ 
rated during the activities of germs were poisonous to the germs, and 
<lestroyed them, and also any others of the same kind which gained access 
subsequently—just as the sewage and nightsoii of a town, if not removed, 
wxuld become fatal to the inhabitants, and when they were decimated would 
prevent the further occupation of the town by others. Specious as were 
these speculative explanations, and as were also others that have been 
advanced from time to time, there were many counter-arguments of a prac¬ 
tical character, and it was found that they would not, except incompletely, 
stand the test of experimental proof. 

No^reasonably sound explanation, based on experimental evidence, ^as 
forthcoming until the development by MetschnikofF of his phagocytosis 
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tkeoryy'Mdix has been previously referred to. His investigations showed 
that the invasion of the system or a part by disease germs inckiced an 
enormous increase in numbers of the white cells of the blood, whicli 
attacked and destroyed the invading germs. From these facts he dedluced 
that protection against subsequent invasion by the siune kind of germ would 
follow by the preparednessi of the system to quickly elaborate an immense 
force of defending white blood cells, to which, when concerned in this 
work, he gives the name of “ phagocytes.” But it would appear, from 
the still more recent researches of Behring, Katisata, Ehrlich, and others, 
that Metschnikoff's phagocytes are not the only defenders at hand, but, 
that, in addition, there is a power possessed by the tissues to form, when 
attacked by disease germs, certain substances called Anti-toxins,” which 
have the power of antagonizing or neutralizing the toxins or specific poisons 
produced by germs. It is the toxins- or poisons excreted by germs which 
have the death-dealing properties, and' not the germs themselves, and when 
these toxins are neutralized by the formation of anti-toxin, recovery takes 
place, and the system apparently retains the protective influence of the 
anti-toxin or acquires the power of producing it for a greater or lesser 
period of time or for all time, and is conse:iuently immune against another 
attack, either temporarily or permanently, as tl>e case may be. The 
phenomena of toxins and anti-toxins are more marked in some diseases than 
in others. 

Artificially-acquired immunity is brought about by a process of pro¬ 
tective inoculation. It has been the habit to apply the term vaccination ” 
indiscriminately to all methods of protective inoculation, but this term refers 
particularly to the use of vaccine in protective inoculation against small¬ 
pox. A better term is the apt and recently-coined “ jennerization,’’^ by 
which is meant the inoculation of any material with the object of pro¬ 
tecting against disease. The process consists in the injection or intro¬ 
duction into the system of {a) material (virus), which will set up an allied 
ciisea.se or a mild form of the disease to be counteracted or (^) material 
(anti-toxin) which will counteract or antagonize the toxins produced by the 
causative germs of the disease. 

Virus Inoculation. —In carrying out the first of the alx>ve methods, viz., 
the introduction of a virus for the production of artificial immunity three 
schemes may be adopted—(i) The incx:ulation of the ordinary virus of 
an allied but milder disease, as in the case of vaccination for small¬ 
pox in man, in which case the benign cow’ pox virus is inqculafed to protect 
against the virulent small-pox. In animals the inoculation of avian tuber¬ 
culosis for the immunization of cattle against bovine tuberculosis is a 
similar instance. (2) The injection of a weakened or attenuated virus of 
the same disease to produce a mild and controllable attack of the disease, 
and so protect afjainst a natural and virulent attack. For example, the 
use of anthrax virus attenuated by cultivation in an oxygen atmosphere 
to protect against anthrax invasion. (3) The introduction of the ordinary 
or full-strength virus of a disease at a part anatomically remote from 
the natural seat of the disease, and into tissue histologically difFereait 
from the tissue naturalljr invaded, whereby a local maaiifestation of the 
disease is produced, which can be confined to the adjacent parts, or the 
spread of which can be controlled. This is exemplified in the practice 

I After Jentier, who, in regard to mnell-pox, was the first to introdnoe the practice of protective 
ittooolation, and who is jjostljr entitled, by the adoption of the term **iennerieation/’ to have his name 
immortalixed as the ** father** of the system. 
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of inoculating cattle for pi euro-pneumonia, when pleuro lymph from the 
lungs or chest ca\dty is introduced beneath the skin near the tip of the 
tail, where it sets up a local inflammatory lesion which, except for the 
modification occasioned by the difference between the tissues of the tail 
and lung tissue, is in every way identical with the leaons in the lungs in 
pleuro-pneumonia, and which does not usually spread beyond the tail, just 
as pleuro-pneumonia iitself does not spread usually beyond the lungs. 

Anti-toxin Inoculation ,—For the production of artificial immunity by 
the second method—^that in wliich anti-toxin or anti-toxic material is in¬ 
jected into the blood—^the material so injected may be produced by— 
{a) Artificial means, as when anti-diphtheritic serum is produced in the 
blood of horses; or {b) advantage may be taken of the fact that it may 
be procured from an animal in which it has formed naturidly during the 
currency of an attack of the disease, as when “recovered’* blood {i,€,, 
blood from an animal which has recovered from a virulent attack) is 
injected as a preventative of tick fever, or when bile from an animal 
suffering from rinderpest is used to protect other animals against an 
attack of that bovine scourge. 

Immunity Table. 

Immunity 

/ - ' - \ 

Inherent Acquired 
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The preparations of the viruses and anti-toxins just referred to will 
be dealt with when the diseases which they conoeni are considered; but 
it may' be here stated that anti-toxins of certain diseases have been shown 
to exist in the bodies of animals which are inherently immune to the 
disease. For instance, horses have in their blood-serum the anti-toxin ot 
diphtiheria, against which disease they are immune. It is also found 
that anti-toxins are developed in the blood-serum of animals into which 
tlie germs of a disease to which they themselves are not liable are intro¬ 
duced, so that, by repeated inoculation of the horse with the virus of 
human diphtheria, an increased quantity of diphtheritic anti-toxin is 
developed in the blood, and may be extracted in the serum and used 
for the prevention and cure of diphtheria in the human being. Similarly 
anti-streptococcic serum for the prevention of abscess formation is got 
from an animal into which repeated doses of streptococcic cultures have 
been injected. 

I have thought that the consideration of the subject of immunity 
might be made to lend itself to perhaps more graphic expression in tabular 
form, and for the better fixing in the mind of the above exposition of 
an admittedly intricate prolilem, the phases of which are varying from 
da\ to flay, I have devis^ the table shown on the opposite page] 


EXAMINATION FOR DAIRY SUPERVISORS, MAY, J906. 

Report by the Board of Examiners. 

{T. Cherry, M.D,. MS,, S, S. Cameron, M.R,C,VS„ R. Crowe, 
and /. Hancock,) 

The first examination for the appointment of supervisors under the 
Milk and Dairy Supervision Act has just been completed. Two hundred 
and sixty candidate presented themselves for the examination, and 22 
IKissed. As these examinations will \ye held at least once a year for some 
time to C'ome, we think it advisable to publish the following report, which 
may be of service to future candidates. The examination was divided into 
three parts—written, oral, and practical—but, in accordance with the 
spirit of section 9 of the Act, we did not reject any candidate on the 
written paper alone. We append the questions at the written examination, 
and one .of the best sets of the answers received. These answ^ers are not 
to be taken as models in all respects, but they will serve to indicate the 
average standlard which every candidate should aim at. 

When the Act comes into operation, no modification of its provi¬ 
sions will be allowed. Supervisors appointed by, and responsible to, the 
municipalities will require to have the same qualifications and pass the 
same examination as those acting directly for the Department of Agriculture. 
The main object of the Act is to introduce a large measure of technical 
education for dairy farmers. Instead, for instance, of supervisors being 
ariuied with powers for simply rejecting cream unfit for consumption at 
the factory, their duty will be to trace it back to the farm, find out and 
explain to the farmer the cause of its unfitness, and try to induce him to 
adopt better methods of production. 
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The Act lays it down definitely that before a man can be appointed 
as a supervisor, either by a council or the Minister, he has to give satis¬ 
factory evidence that he has had bond fide practical experience in dairying 
and the allied branches of agriculture, and amongst animals. As ex¬ 
aminers, we ha\*e interpreted this to mean that it is no use passing a man 
through the theoreticiil portion of the examination in the hope that he 
will gain practical experience afterwards. We laid it down as a rule, 
in examining candidates, that a man’s answers must furnish evidence that 
he had had practical experience m dairy farming. Suppose a man in the 
course of examination claimed to have a knowledge of butter manufacture, 
but had perhaps never seen a butter factory, iit would not be long before 
we would discover that he was solely “book learned” and had had no 
practical experience of the subject reganling which he claiuied knowledge. 
This process of examination has thrown out the theoretical, or “ book,” man 
fiom the start. The next thing we looked for was a fair general education. 
In a good many cases we found candidates were so poorly educated that 
the\ spelt “ and vice versa. We instance this as showing 

cne type of man going up for examination. Although such a lack of 
education was so manifest, and might have justified us in throwing a man 
out on the written paper, we allow’ed him to come to the oral and the 
piactical examination. In every case we had no difficulty in finding that he 
w’as weak in his dairying and agricultural knowl(*dge alsf>. It was therefore 
easy to reject him. Men of this type who have attained ihe age of 30 or 35 
years are hardly the class of men who will make successful siiperadsors. 
It shows they have not understood the importance of education, and unless 
a man has enough grit in him to realize that education nowadays is one 
of the main factors in life, we hardlv think we (x>uld reasonably expect 
be would prove to be the type of man we were looking for. We required, 
first, practical experience; second, general education; and, third, .sound 
(ommon sen.se and tact, with a knowledge of the underlying principles of 
agriculture—men who could not only do* a ihing, hut who could say why 
they did it, and who were also able to explain their reasons lucidly to a 
farmer. For mstance, \vhen we asked why lucerne hay was of more value 
tc the dairy farmer than, say, mangels, we did not expect him to go into 
elaborate details as to the amount of protein the hay contained. We 
expected he would give an answer more after the style of that printed 
l)elow\ 1 

With regard to the practical examination, tlie first thing that struck 
us was the large proportion of the candidates who had been labouring 
under the great disadvantage of having received no special instruction 
in farm methods, and in matters which are of importance to every farmer. 
A large number exhibited a great lack of discrimination between the little 
unimportant details and the great principles of which every one should 
have a firm grip. Many of the candidates were men of a decidedly 
superior type; they w^ere far and away al)ove the average young farmer. 
Most of the candidates were men between 25 and 40 years of age. As 
examiners, the impression we obtained, after hearing the experience they 
had had on their own farms, was that there are a large number of farms 
in Victoria where sound methods are being carried out, and which may 
very well serve as models for the neighbourhood. Few candidates had 
had any guidance with regard to their ways of thinking. Their facts 
have accumulated from experience, but their judgments in most 
cases hate been formed wholly without having any one with whom th&y 
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could discuss the facts they had been thinking about. Another type 
we met with was a man who had got hold of a fair number of facts which 
were correct, but at the same time was hugging a number of delusions and 
calling them facts. This was apparently chiefly owing to the disadvantage 
of not having had any one to assist him in sifting the true from the false. 
Very often he was cocksure about being right, when, as a matter of tact, 
he was absolutely wrong. In dealing with men of this kind we were 
laigely guided by their type of mind. If we found a man was in the 
habit of thinking, and reflecting and bringing common sense to bear on his 
answers, and if he was willing to admit he was mistaken, \ve sent him on 
for further examination; but when we met the type of man 
who was wrong in a good number of facts, who was absolutely 
sure he was right, and who would not admit that he might 

be mistaken, we simply rejected him at the oral examination. 

He is not the man to make a go^ supervisor. At the abattoirs we threw 
out a man for the reason that, although, as far his knowledge was con¬ 
cerned, he was up to the average of those w^ho i)assed, yet there were 
points about his methods that were fatal. In examining one of the cow^s 
he percussed it, and when asked what he could hear he said he had a 
bad cold, and could not hear anything. Later on we asked him to give 
instructions to the attendant as to what to do when cleaning the yards 
after leaving the place. There had been a number of cows suffering from 
tuberculosis and other infectious diseases in the pen, and in examining the 
animals he had got a fair amount of infective material on his hands. He 
gave excellent instructions as to what was to be done with the floors, but 
before he finished speaking to the attendant he picked up his coat and 

put it on Avithout Avashing his hands, or taking any further thought, 

shoAving there was a lamentable lack of harmony between his theory and 
practice. At a later stage, although he Avas unable to tell w^hat some 
ordinary specimens were, he remarked that he would guarantee he could 
diagnose by post-mortem appearances anthrax, with any man in Australia. 
There is no man who can diagnose anthrax simply "by a post-mortem 
examination. These incidents revealed the type of inan we had before us, 
and we Avere unable to let him go any further. A number of candidates 
were foolish en^gh to pretend to a knowledge or exix>rience that they did 
not possess. This Avas particularly the case with those Avho attempted 
tc: “ sound ’’ a coav’s chest by auscultaticn and percussion. The sort of 
man Avho would be unwise enough to try to delude his examiners would 
scarcely to reliable in his intercourse with farmers or in the carrying out 
of the responsible duties imposed on supervisors under the Act. Some 
candidates, although they got up their work well, displayed a great want 
of reliance on the methods they were advising. For instance, we Avould 
ask a man what he would do with a pig, which had died of swine fever. 
He said he would tell the farmer to burn it. We asked him what about 
the ashes of the pig. He said he would tell the farmer to bury the ashes 

6 feet deep, and put a bag of quicklime .on top of them. It Avas obA’ious 

he could not have much faith in his burning if the ashes needed to be so 
carefully dealt with. What we objected to was a man giving elaborate 
instructions of that sort, and not being able to justify his action 

in putting the farmer to such a lot of unnecessary work. Unless 

candidates have their knowledge balanced, it is quite certa’n that 
if they are turned loose amongst the fanners as supervisors, they will 
bring ridicule upon the whole administration of the Act. Now, the most 
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important thing in the praictical examination is care in arriving at con¬ 
clusions. Take, for instance, the examination of cows. We want a 
man to look at them carefully all over, and, while we do not expect 
every one to give them the same overhauling as a veterinary surgeon 
would, we want them to be examined so carefully that none of the big 
outstanding points are missed. A good many candidates simply looked 
at the oow from one side only, or noted some prominent point, and then 
jumped at a conclusion. At the practical examination it was simply sur- 
pri^sing the number of men who failed to observe that two of the cows 
examined on had blind quarters. On the other hand, there were some who 
displayed great care in arriving at the facts of the case. When shown a 
simple case, which one would have thought could have been recognised 
at a glance, they looked into it carefully, touched and h.undled it, and 
thought about it before saying what it was. The}^ exhibited equal care 
with the difficult specimens, and simply from the way in which they 
looked carefully into all the facts, and turned over these facts in their 
minds before coming to a conclusion, we felt they were exactly the type 
of men to induce farmers to improve their methods. 

Amongst the older men who presented themselves we found that the 
great stumbling block to their l>ecoming good supervisees was their inability 
to give up cherished fallacies. They relied largely on their experience of 
methods that were oftentimes Obviously improper. Many of them gave us 
the impression that they would have a lot to unlearn, and that the unloading 
of their pre.sent conceptions would be but slowly and reluctantly 
acconii)lished. 

We ho];)e in the future to make the examinations even more practical 
than they are at the present time. Instead of confining the practical 
work to the examination of live animals and dead specimens, we hope 
to be able to make arrangement, by means of which we will have 
facilities on a good farm to give every one who goes up for ex¬ 
amination an opportunity of showing what he knows of all the operations 
connected with farming. For instance, we would like to see how some 
candidates set to work to wash a cow\s udder. From the way in which 
the question w^as answered, there seems to be a great difference of opinion 
existing in the minds of many as to the proper way of doing a simple thing 
like this. 

For the information 01* any who are thinking of going up for future 
examinations, we would like to mention a few points. The type of 
man we want as supervisor, with the experience he has behind hhn, should 
be too good to remain the whole of his life at ;^^i5o or ;£2oo a year. 
The Department has announced that in the case of good service and pro¬ 
gressive efficiency it will raise the salary of a supervisor £25 a year. 
So far a maximum salary, has not been fixed. Under the provisions of 
the Act it will not be possible to go much above £200, otherwise the 
expense to the farmer would be too great, because the salary has to be 
covered by the fees. We want men who look forward to being dairy 
farmers themselves, and who will make their farms models for the sur¬ 
rounding districts to copy. 

Owing to the fact that the first examination had to take place within 
-four months of the time that the Act was passed, it was practically useless 
for the Department to attempt to do anything in the way of arranging 
for the tuition of candidates. The amount of polish you can give to a 



•S June, 1906.] Examination for Dairy Supervisors. 


SSt 


»candidate in two or three months is not of any' great importance in an 
*^examination of this kind. Now that the first examination is over, and 
.as examinations will recur at regular intervals from this time forward, 
it has been felt that some steps should be taken to institute classes 
for the necessary teaching in the principles which underlie sound 
dairy farming practice, and instruction in the most important parts 
of the routine duties w^hich super\dsors will have to undertake. The 
Department has accordingly opened up negotiations with the University 
to arrange for carrying out this side of the education of the super¬ 
visors,. and a five months* course of instruction will be established 
almost immediately This instruction will embody the practical work 
of the dairy farm, the main points connected with l>acteriology, 
j hysiology, and veterinary work, and the hygiene of the farm. These 
sul'>jects will be treated by lectures and demonstrations very much in the 
same style as those held in connexion with the bacteriology classes for 
butter factory managers. We hope that by this t’ourse the candidates who 
have already had a good practical experience will be more thoroughly 
equipped from everv stand-point, and better prepared, not only for 
the examinations, but for undertaking the active work of supervisors as 
soon as they may be appointed under the Act. 

Note by Mr. Hancock. 

As the one examiner outside the Department of Agriculture, T would 
like to add my impressions of the examination and its possible results. 

Like a number of the farmers of the State I had been imbued with the 
idea that the dairy farmers had much to dre^d from Government dairy 
inspection, but, after being in close contact with the officers of the Depart¬ 
ment during a verv arduous fortnight, and ascertaining what their aims 
.are, I am now convinced that if the supervisors do their work in accord¬ 
ance with the wishes of the Department they (the farmers) will have 
nothing to fear. 

One good point is that whetlier the Act is carried out bv the Depart¬ 
ment or by the municipal councils, there will be uniformity of ijispeclion. 


Questions and Answers. 

Question No. i.— State, in detail^ why it is advantageous to cool and 
aerate milk for a town supply immediately on being draram. 

Milk as it is drawn from the cow contains a large number of substances 
-of a volatile nature, which depend largely upon the variety of feed she 
has been eating; for a number of foods give a characteristic, and in some 
^cases disagreeable, odbur and taste. In addition to these, there is fbe 
characteristic animal odour itself dependent upon the cow, in some cases 
very strong and objectionable. All these are volatile, and if the surface 
^of the milk can be increased and brought in contact with the air, these 
substances volatilize or pass off readily, and leave a pure tasting and 
smelling milk. This oondition can be brought about by aerating the milk 
♦over a special apparatus, with which is conjoined the j^wer of cooling. . 

This cooling is particularly advantageous, for the temperature of fresh 
*milk is one in which lactic acid bacilli are active, and the milk will thus 
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more quickly turn sour, or at least have a greater acidity than that allow¬ 
able. By cooling the milk the development of these bacilli is checked, 
and if the milk can be kept at a low temperature until delivery very little 
acidity will be present, and practically sweet milk will be delivered. So 
far, at least, as children are concerned, this is most important. 

Question No. 2.— Describe the essential features of the floor of a byre 
or cow-shed, (Rough drawings should be given to illustrate your ansuyer,) 

The essential features of the floor of a byre are—(i) That it shall be 
impervious to moisture; (2) that it should be perfectly drained and easily 
cleansed. The method of obtaining the first depends upon the material 
available in the district, and may be either bricks well set in cement, 
pitchers, or stones available set in cement, and levelled off with a surface 
coat of the same material, or tar and sand, or a floor of wood, set and 
covered with the same materials, may be used. 

The second is obtained by grading. The stalls should have a slight 
fall from front to rear, th^ a sudden drop should be given to form 
the gutter, which should have a fall of about 1 inch in 20 feet from 
end to end of the .shed to the outlet. From the wall of the drain a gradual 
rise should occur to the crown of the passage behind, as shown in the 
diagram No. i, or the drain may have a square bottom, as in No. 2. For 
double rows the same scheme should be carried out on the other side. 

Whatever system is followed, it is essential to have a firm foundation 
of puddled clay, if possible, with a good solid la\er of stones, con¬ 
crete, &c. 

(Explanatory sketches accompanied this answer.) 

Question No. 3.— What are the most common causes of a sudden and 
considerable diminution of milk yield in a herd of cows? 

'J’he most common causes of a sudden and considerable diminution of 
the milk yield in a herd may be—Sudden changes of weather and ex¬ 
posure to cold; sudden change of feed; eating deleterious material; exces¬ 
sive excitement, as by t)eing rushed in by a dog; change of milking shed > 
outbreak of specific infective disease; and sudden shortage of drinking 
water. 

Question No. 4.— Indicate, your ideas of the respective advantages of 
the following fodders in the feeding of dairy cows, and state your rea¬ 
sons: — (a) Wlreat bran; (b) oaten straw; (c) mangels; (d) green maize 
(three months^ growth). 

In feeding dairy cows certain principles must always be borne in mind— 
I St, that a certain amount of dry raateria .1 is necessary; 2nd, that a certain 
amount of nitrogenous, proteid, or albumenous material is necessary; 3rd, 
a certain amount of carbohydrates; 4th, a certain amount of hydrocarbons 
or fats; 5th, a certain amoimt of salts and water. In the substances 
under notice wheat bran is advantageous on account of the proteid. con¬ 
tained, its nitrogenous ratio being high. Oaten straw supplies a small 
amount of the proximate constituents, but largely represents the dry 
matter. Mangels consist largely of water, the solid material of them 
representing the carbohydrates mainly. Green maize is a fairly repre- 
‘sentative fodder of all the constituents, but by itself has too much water. 

The fats are present to a variable degree in all the fodders, and are 
capable * of' being formed in the body from the non-nitrogenous portion 
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of the proteids, and to a certain extent from carbohydrates, though how 
this change is brought about is not clearly demonstrated. 

A mixture, then, of the above-named foods is seen to be advantageous. 
Separately, green maize stands first; wheat bran, plus water and chaff, 
second; oat straw, third; and mangels by themselves would be of little 
value. 

{Examiners^ Note, —This answer is much too general. By that we mean 
that a farmer unacquainted with the subject could not extract much infor¬ 
mation out of the answer that would be of practical use to him in the 
compounding of a ration from the feed stuffs named.) 

Question No. 5.— How would you distinguish between a tuberculous 
udder and an inplamed one? 

Inflammation of the udder is primarily distinguished from tubercle 
by the fact that the former is sudden in appearance comparea to tubercle. 

An inflamed udder is swollen, lender to touch, or absolutely painful, 
depending upon the extent of the affection; the swelling is uniform in the 
quarter aff.cted or in the whole gland; secretion of milk is arrested, and 
a fluid of a clear nature, resembling whey, along with coagulated flakes 
resembling curd, ma\ be obtained from the teats ; or. depending upon the 
severit) of the rase, a purulent discharge may present. In faci, any 
degree, from serous exudate to feetid pus, ina\ l>e found. 

In tuberculosis the onset is never sudden. The glantl ina\ become 
swollen, but the swelling is irregular, hard, km>tt\, painless, irregularly 
situated in regard to cpiarter or gland, according to the number of foci. 
The secretion of milk, unfortunately, is not affected, except in advanced 
cases. When invasion of the gland is advanced and various centres are 
breaking down, then the milk ma\ be tinged with blood, and be thick from 
esciii)ing pus and disintegrated gland substance. 

Question No. 6. -Write what you know about contagious abortion in 
lattle, and briefly detail the measures necessary to prevent its spread. 

Contagious abortion in cattle is a sjiecilic infective disease, due to a 
bacillus. It is of a fixed nature, remaining on a farm for some time, 
and may be introduced bv bringing diseaseil animals into a herd or by 
attendants. 

It consists of a specific catarrh of the mucous membrane of the 
womb, infection usual 1 \ taking place through the vagina. The period 
of incubation varies from one to ten weeks, or longer, and the first visible 
sign of trouble is the appearance of a discharge from the vagina. Within 
three days abortion usually takes place, and is brought about by the 
appearance of a serous exudate between the walls of the uterus and the 
fcBtaf membranes, A discharge continues after this, and may continue 
for a considerable period and produce great weakness. 

To prevent the spread of the disease the foetus and membranes must 
be burnt, then the parts of the cow which have been in contact, tail, hips, 
openings, mammary gland, or the whole body if necessary, must be washed 
in sewne antiseptic, as carbolic acid, i in 40; perchloride of mercury, i in 
1,000; lysol, creolin, &c. The vagina and uterus must be washed out 
with the same substances in weaker strength at first, say mercur>, 1 in 
2,000, after calving, which may be increased in strength to 1 in 1,200 
or 1,500. 

All woodwork should be scraped, then washed with water as hot as 
can be managed, in which washing soda is dissolved, and then painted aB 
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over with lim-wash containing carl)olic acid, i lb. to 4 or 5 gallons, or' 
simply painted with carlx>lic lotion or perchloride of mercury. This latter- 
must not follow the soda wash, as it would be valueless. 

I'he soil in contact with membranes, foetus, or discharge should be- 
burnt over, then dressed Avith quicklime and turned o\'er. 

The bull must have the sheath and penis syringed out with the per¬ 
chloride lotion. 

{Examiners' Xoie .—The candidate failed to mention the ntvessity for. 
isolation of alx>rted cows, or injection treatment of all the cows in the 
herd whether aborted or not, and whether in calf or not, and for the 
non-use, for a i^eriod of three months, of the bull that has served aborted 
cows.) 

t^uestion No. 7.— Describe, ttt detail, the methods you would adopt, 
and the agents you ivould use, to cleanse' a milk-room that has become sour. 

To cleanse a milk-room that has become sour, every part of it—walls, 
floor, ceiling, doors, and windows, and all utensils in it—mu.st be scrubbed 
out with a solution of washing soda in boiling water, Abashed all over 
Avith a solution of formalin in Avater, and afterAvards limewashed. In case- 
of a large building, the antise]>tic or limewash max be ai)i)lied b;^ means 
of a spray pump, and a i)lenliful supply of fresh air and sunlight ad¬ 
mitted. 

Question Xo. 8 .—IVkat steps would yon take to locate the cause of a 
fault in butter, if deputed to 7'isit a butter factory: 

To locate a fault in butter, the first step is to commence at the source 
of the butter—that is, the coav. A preliminar)- examination of the fac¬ 
tory may made, but by carefully inquiring into the method of treatment 
and management of the cow, cow-shed, milk-r<x)m, and all appliances on 
the farm, the method of carriage to the factory, and tlien carefully tra(’- 
ing the product through its various stages, examining all utensils, noting 
all temiieratures, the degree* of acidit) present^ in cream, the methcxl of 
handling, packing, and storing, the ventilation, drainage, and the water 
supply, the condition of all outbuildings, &c., the fault, of Avhatever 
nature, can be lf»cated. 

{Examiners' Note .—Fpller details should have been given in regard to- 
the method of overhauling the factory’.) 

Successful Candidates, 

The fulloAving are the successful candidates* 

Baker, G. H. Hamilton, R. McKerwie, G. 

Besley, A. Harmer, G. Reeves, S. A. 

Bethune, A. D. Harrison, C, K. Robertson, W. A. N. 

Burrage, T. A. Holt, H. Ross, A. J. 

Christensen, D. N. Molan, P. J. Ryland, E. 

Comans, M. Morris, E. G. Sherlock, S. 

Connor, J. M. B. McFadzean, J. S. Younger, W. 

Gordon, G. S. 

Of the 22 successful candidates, 10 are dairy farmers, 5 factory man-■ 
3 veterinary surgeons, 1 an analyst, i a shire inspector, i an inspec¬ 
tor of the Agricultural Department, and i a dairy hand. They range im 
age froi^ 20 to 44, the average beimg about 35. 
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THE liEET SUGAR INDUSTRY. 

I.—INTRODUCTION. 

Hon. Allan McLean^ M.F. 

In m\ opinion, the failure of our first attempt to establish the beet 
sugar industry at Maffra was due principally to two causes. First, an 



THINNING BEET AT MAPFRA. 

insufficient supply of the raw material to work up; and, second, the ina¬ 
bility of our experts to extract the usual percentage of the sugar contained 
in the roots, as proved by analysis. 

Taking the last of these causes first, I may mention that the 9,000 
tons of beet roots supplied to the factory during the first season w’ere 

6299 . • N 













386 ^ Journal of Agriculture, {9 JulYj» 1^06. 


shown by analysis to contain upwards of 14 per cent, sugar contents. 
From such roots we should have got at least from* 9 lo 10 per cent, of white 
granulated sugar. Speaking from memory, however, I think we only got 
about si per cent; and, as the cost of extraction wofiild be the same in each 
case, this enormous shortage would in it&elf make all the difference 
between success and failure. 

The German experts attributed their inability to extract the .prope^r 
percentage of sugar to the presence of an unusual proportion of invert 
sugar in the roots—that is, sugar that will not crystalli^. They considered 
this was due to tlie beets having been grown on virgin soil, and said it 
would disappear when the land was cultivated for a year or two. 

In my opinion, it was due chiefly to defective cultivation, such as the 
absence of autumn ploughing, winter fallowing, artificial fertilizers, and 
general laxity in working the soil, also to the fact that a large proportion 
of the roots were left on the field for two weeks, or more, after being 
topped, before delivery at the factory. When the top is cut off, the root 
l.)egins to bleed, and, if left too long, this is liable to produce fermentation, 
which retards crystallization. It should not be difficult to test this matter 
by cultivating a few plots jiroperly, and treating the roots within a rea¬ 
sonable time of being topped. 

In order to secure a sufficient supply of beets to justify the reopening 
of the factory, it would, I Mieve, be necessary to get 500 or 600 growers, 
as each should only be asked to cultivate a few acres., which he could 
attend to properly by utilizing the labour of his own family. These plots 
should be grown in rotation with other crops, and w^ould prove a valuable 
adjunct to dairying, as the by-product? are an excellent mi Ik-producing 
food for cows. The land should be ploughed about the end of autumn, 
allowed to lie in fallow during the wititer, ploughed and worked into a 
fine tilth in the early spring. Before sowing the seed, proper fertilizers 
should be used, and weeding, thinning, and scarifying attended to. 

I would 'Suggest that during the first five years the Government should 
make such railway concessions as would enable farmers to grow all along 
the line from Bairnsdale to Warragul, also bn the line via Sale, and to 
Jiriagolong. 

If it can be proved that the industry will pay, and that beets can be 
profitably produced, in rotation with other crops, and' as a valuable adjunct 
to dairying, fattening |tock, &c., I have no doubt but a sufficient supply 
can be obtained, in a few years, within easy distance of the factory. 1 
need hardly say that, if the Maffra factory succeeds, it will not be" long 
before private enterprise will establish similar factories in other parts of 
the State. 

II.—SOME OF THE PROBLEMS ASSOCIATED WITH THE 
REVIVAL OF THE INDUSTRY. 

F, E. Lee^ Agricultural Superintendent, 

As public attention has recently been drawn to the prospects of reviving 
the beet sugar industry at Maffra, some details in connexion with the 
agricultural and associated problems involved will be of general interest. 
Until comparatively recently there has prevailed such misconception of the 
history of the Maffra venture that the mere mention of the word ** beet'' 
was sufficient to excite the scorn and ridicule bf the casual observer. 
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After an interval oT seven years, many of the objections raised and 
prejudices held by land-holders in North Gippsland have passed away, 
and it is now satisfactory to Hnd) that a genuine interest is being mani¬ 
fested in the discussion of the liberal proposals for reopening the factory^ 
The recent visit of the Minister for Agriculture (Hon. George Swinburne, 
M.L.A.) to Maffra elicited from the large attendance of farmers who met 
him on that occasion the pleasing statement that they had sufficient faith in 
the resources of their district to again make an attempt to establish the 
.industry. 

The nebulous theories and practical suggestions offered from time to 
4 iine since the factory closed down have now been crystallized by the 
Minister into concrete proposals. These proposals are being explained 



BEET ELEVATING WHEEL AND WASHING TROLGH. 

to meetings of farmers and others interested bv the writer of this article, 
and the prospects of a sufficient area of land being guaranteed to start 
the factory are, at the time of writing, by no means bad. 

Some Details of the Building and Plant at Maffra. 

For the benefit of those readers who may be unacquainted with the 
capacity and equipment of the Maffra Beet Sugar Factory, a few details 
of the building and plant are given. The factory premises, situated in 
a compact block of 30 acres, are within 200 yards of the Maffra railway 
station, and are connected therewith by two lines, with switches, one for 
unloading beets at the receiving bins, and the other for the despatch of 
manufactured sugar. A railway weighbridge fadlifates the weighing of 
beets arriving by rail. The factory building is of bold design, and was 
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built with suffident room for future expansion. The ^mplete plant-Haanj. 
prising washing, elevating, slicing, diffasion, 

phitation, boiling, and centrifugal machines- was supplied Brun^ 

wick Machinery Company (Germany), at a cost of ; 633 »^ 49 - f ne capsaty 
of the plant is guaranteed to 350 tons per day, but the plant can, on 
emergency, treat over 400 tons of beet in 24 hours. So far as may be 
gathered from the reports of professional engineers, the plant is w every 
way capable of performing the work put upon it, and little of the past 
failure can be ascribed to the working of the plant or the quality of the 
sugar produced It might be mentioned that the selling price of the 
iVi'affra beet sugar on the Melbourne market was per ton, a sufficient 
guarantee that the quality was all that could be desired. 





\ ~ 


VIEW SHOWING DIFFUSION BATTERY ON RIGHT, JUICE CLARIFICATION TANKS 

ON LEFT. 

The water supply necessary for the working of the factory was drawn 
from the McAlister River hard by. Firewood and limestone were pro¬ 
cured locally, the latter coming by rail from Dutson. Adequate provision 
is made |or the disposal of the “ pulp,’’ as the by-product is called after 
the sugar is extracted, and railway trucks or drays may be filled witfti little 
or no delay. 

The Campaigns of 1898 and 1899. 

The factory began operations in April, 1898, and it was not long 
before it was found that the vehicles possessed by the local growers were 
inadequate to furnish the daily tonnage of beet demanded. The delays 
caused to the factory management, and the mounting up of expenses, may 
be passed over with the remark that these matters were unavoidable at the 
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time, because unforeseen; but they were sufficient to impress 4 :he direc¬ 
torate that the transport of the roots was a matter that urgently demanded 
attention in the future. The amoimt of clean beets delivered during the 
first campaign was 8,758 tons, and for the second campaign 6,317 tons. 
These quantities by no means represent tJhe total amount of bek grown 
in the Maffra district. A considerable proportion of the total area grown 
—equal, approximately, to 20 per cent.—was never harvested, or, if har¬ 
vested, the beets were not delivered at the factory, on account of the 
low price ruling at the latter end of the harvesting campaigns. Payment for 
beets was made on a sliding scale, according to the percentage of sugar 
piesent. In addition to the other pioneer difficulties encountered by the 
beet growers, a heavy fail of rain occurred in the autumn, and caused a 
serious deterioration of the sugar content of the beets, by producing an 
abundant growth of new leaves. Later experience has shown tihat it is 
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a mistake to continue the harvest immeddately after a heavy fall of rain, 
because, given a week or two, the beets wdll nearly, if not wholly, regain 
tiieir sugar content, while the weight of the crop is materially improved. 
It is only right to point out that early autumn rains may always occur in 
the Maffra district, but the weather records for the past 25 years show 
that these early rains are invariably followed by periods of dry weather. 
With an early harvest, a great proportion of the beet crop would not be 
subjected to deterioration by rains, while the remaindler, if the sugar content 
is reduced, may be safely left to recover itself, with advantage both to the 
grower and the manufacturer. 

Quality of the Beets. 

To account for past failures, the statement has been made that the 
Maffra district was incapable of producing beets of a sufficiently high 
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sugar content to permit of their being profitably manufactured into sugar. 
A glanoe at the figures below, which are taken from the factory books, and 
are the qualities on which beet suppliers were actually paid, do not sub¬ 
stantiate this opinion: — 


Tons of Heets delivered between 
12 and 14 per cent, sugar. 

1 

1 Tons of Beets delivered between 
i 14 and 16 per cent, sugar. 

1 Tons of Beets delivered between 

16 and 18 per cent, sugar. 

1 

189S. 

1899. 

1898. 

! 

1899. 

j 

1898. 

1899. 

3,443 

; 4,029 

: 2,907 

1 

1.719 

408 

569 



QUADRUPLE SET OF EVAPORATORS AND MEASURING TANK. 


When it is taken into consideration that heavy falls of rain occurred 
during the harvesting of each season, and harvesting stili continued, it is 
only reasonable to expect that with earlier harvesting a larger proportion 
of the crop will be over than under 14 per cent, sugar. 

Deliveries of Beets. 

The often unjust criticisms that have been levelled at the beet industry 
have invariably ascribed portion, if not all, of the failure in the past to 
mismanagement in the factory. That this was hardly the case is clearly 
shown by a scrutiny of the average daily deliveries of beets at the factory 
during the first and second seasons. 

^ It will be remembered that the capacitv of the factory is 550 tons 
per day of 24 hours. Beet deliveries take place only in the day time, so 
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that the daily deliveries should.cover l)Oth day and night work. The factory 
management was severely hampered from the very outset by the fact that 
the number of farmers growing beet was only small. In addition, the 
Beet Company itself grew 300 acres in 1898, and 559 acres in 1899; the 
Cultivation Company (a local syndicate of business people) provided 270 
acres, and a syndicate formed among the directors of the Company grew 100 
acres. Three-fifths of the total supply came from the three large syndicates. 
Absence of suitable labour—or, in fact, labour of any kind whatever—was 
wholly responsible for the smallness of the amount delivered per day. The 
larmers for the most part depended on their own labour and vehicles, and 



VACUUM PANS FOR BOILING SUGAR, 

as a consequence were not able to supply more than a fraction of the daily 
amount. 


Daily tonnage of beets ddivered. j MaKinmm amonnt delivered Minimum 


1898. 

1899. 

i 1898. j 

18»9. 

1898. 

1899. 

162 

130 

i 261 1 

i__..i__ 

208 

! 30 

13 


These figures are eloquent enough in themselves, and show convincingly 
that one of the primary reasons of failure w^as that the daily delivery of 
beet was never more than sufficient to give a half supply. Workmen cannot 
put off from one hour to another, nor can steam be allowed to go down 
ii a large concern like the Maffra factory, so that it is not surprising the 
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cost of manufacturing the beets into sugar was abnormally high. All the 
causes mentioned are remediable, and, in point of fact, it is only on the 
understanding that such leakages could be stopped that any attempt could 
be made to reopen the factory profitably. 

Some Contributing Causes of Failure. 

So far as the previous history of beet-growing is concerned, the principal 
causes of failure must be looked for outside the factory. From a b^t- 
grower^s point of view, the sole concern he has is whether it willi pay him 
to grow beet or not. The experience of the past has not been of the most 
profitable order, but there is much to be said for the often abused beet- 
grower. 





II I 








SUGAR GRANULATORS AND DRIERS. 

In the first place, individual growers were asked to undertake too large 
areas. The small number of suppliers made it impossible, as already 
shown, to maintain even a half supply of beets. The preparation of the 
land was, without exaggerating, in the majority of cases abominable. 
Grass land ploughed in the spring; in North Gippsland, is unfit for 
most crops, and particularly so for b^ts. At that period there is usually 
windy weather, and the land is denuded of moisture before the seed is 
sown. Some of the growers were altogether unprovided with the ordinary 
farm equipment of implements, and 40 per cent, of them had no vehicle 
for transporting beet, other than a single-horse dray or the light spring cart 
ordinarily used for conveying milk to the butter factory. Late sowing, 
absence of prompt thinning, and in many cases total neglect of after 
cultivation, were contributory causes to the ill-success of the first 
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treason’s crop. On the top of these drawbacks came a wet harvest, render¬ 
ing carting not only difficult but in some cases impossible, on account 
of jSooded roads. The uncertainty of securing further assistance from the 
Government in the second season again prevented an early winter cultivation 
•of the land. 

There was a distinct advance shown in the methods and promptness 
of the thinning during the second season, but an unprecedented spell of 
dry, windy weather throughout the spring and summer gave little hope of 
the crops making much weight per acre. The harvest of the second crop 
was begun a month earlier than in the previous year, and resulted, as may 
be seen, in a better proportion of beets over 14 per cent sugar, I am 
satisfied that when the beet crop is normally grown, as would be the case 



CENTRIFUGALS FOR EXTRACTING SUGAR. 


with a winter preparation of the land, the dangers to be feared from 
second growth taking place at harvest time are considerably lessened. By 
adopting the remedy of an early harvest the management of the beet fac¬ 
tory would have the bulk of the beets out of the ground before the end of 
April. 

Is Beet-growing Profitable? 

Under the conditions prevailing in the past, the answer to the above 
'question can only be in the negative. It will be admitt^ by all who have 
had previous experience that the beet crop had little chance of success, 
•considering the paucity of attention given to it. Other crops, such as 
•cereals and maize, failed the same years as the beet, on account of dry 
weather. 

What improvements, then, can be looked for to insure a greater measure 
'Of success in the future? First and foremost, the preparation of the land 
:at the prefer moment, viz., the months of April, May, or June at the 
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latest; a thorough surface cultivation in the middle of August, to get rid 
of millions of germinating weed seeds; earlier sowing than has hitherto pre¬ 
vailed. 

I am prepared to say that beet can be planted in the early part of 
August, with no danger whatever from frost. By planting portim of the 
area at a time with, say, a week or ten days' interval, the thinning is 
easily handled, and the beet crop does not call for the whole attenticm of 
the grower, to the excI*usion of his other farm or dairy work. In this one 
matter lay a great deal of the non-success and delay of thinning in the 
past. A grower of to acres, by planting it all at once, had that amount 
on hand to thin without delay. By the time the last 3 or 4 acres were 



SUGAR SIEVES AND BAGGING APPARATUS. 


reached the plants had grown too large, were much more difficult to thin, 
and the plants left sutfered more from shock than if thinned at the proper 
moment. Considerable improvement might also be effected in the class 
of drill!s used. Since the Maffra factory closed down American beet- 
growers have succeeded in obta^^ng a machine w^hich will plant the seed 
in “pockets" at 6 or 8 inch spaces. This economizes seed, renders the 
thinning less tedious, and gives a more regular stand of b^ts. I have 
heard of a machine which, by cross-hoeing the rows at right angles, will 
effect the purpose of leaving the plants in small clumps, but I am inclined 
to believe that this machine would only do perfect work when the land 
was quite level, and the germination of the seed regular. Of the two 
methods of reducing the labour of thinning, I favour the use of the 
" pocket" drill, but at the same time appreciate the possibilities of the 
cioss-hoeing system. 

Prompt thinning is imperative if a healthy stand of beets is to be pro¬ 
cured, and no other work should be given precedence of this by the careful 
be^-grower. After cultivation embraces all the operations of inter-tillage. 
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No one particular implement is better than another. Any of the wngle or 
multi-toothed implements now in use will be found suitable, provided they 
-do not injure the plants in any way. Hoeing, either by hand or horse 
implement, plays a double part in the well-being of a crop. It keeps down 
we^ growths, and, above all, it checks evaporation by the preservation 
•of a loose mulch of surface soil. It is impossible to say how many hoeings 
may be necessary, but a safe plan is to horse-hoe the beet crop every ten 
or twelve days, until such time as the spread of the leaves makes further 
working imp^sible. It is a well-accepted axiom among Continental beet- 
growers that the sugar is hoed into the beet,” and no pains are spared 
to accomplish that object. 

In order to ascertain if beet-growing is profitable or not, I have pro¬ 
cured the following estimate of the expenses of growing an acre of beet 
from a prominent beet-grower in the Maffra district: 


Rent of land 
Winter ploughing 
Harrowing three times, at is. .. 
Rolling once 

Cost of seed, 12 lbs., at 8d. 

Cost of sowing 
Thinning 

Hoeing twice, at 6s. ... 
Ploughing out 
Topping 12 tons, at 2s. 6d. 
Carting three miles by waggon .. 


£100 
o 15 o 
030 
010 
080 
016 
I 5 o 
o 12 o 
050 
I aO o 
I 10 o 


10 <5 


This estimate allows a fair rate of wages being paid to the grower, and 
allows him also to charge for the use of his own horses and implements. 
As a set-ofF against the above ccst, the grower may expect the following 
•moderate yield:— 

12 tons beef, at i6s. per ton ... ... 12 o 

6 ,, pulp, at IS. „ „ ... ... 060 

i ,, leaves, at is. ,, ,, ... ... 020 


£10 o o 

This would leave a liberal margin of £2 los. per acre net profit. The 
yield per acre reckoned upon is only moderate, and one which will be 
exceeded bv those growers who give special attention to the beet crop. 

Even i^ the profit per acre were reduced from £2 los. to £s los. per 
acre, it would still show as good a return as hay growing, and I further 
believe that if the dairymen chared the same expenses of rent, labour, 
plant, &c., beet growing; would still hold its own as a source of income. 
Neatly the wholte of the above expenses could be earned by the farmer and 
Tiis family. 

Comparison of Victorian and American Estimates for Growing 
AN Acre of Sugar Beet. 

In order to ascertain the relative costs charged for the same operations 
»by the Victorian beet grower and his American cousin, I extract the 
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following estimate from Tke American Sugar Industry^ by Herbert Myrick> 
1902, the most recent publication on the beet industry:— 


Rent of land 

Cost of preparation, includ¬ 
ing seed and cost of 
sowing 

Cost of thinning ... 

Keeping crop clean during 
growth 

Cost of harvesting, includ¬ 
ing ploughing out and 
topping 

Carting 12 tons 3 miles 


Victorian. 

;£l O O 
I 8 6 

I 5 o 
0 12 0 


I 15 O 
I 10 o 


£1 10 6 


American. 
16 o 


I 14 o 
100 

276 


I 8 o 
I 13 2 


£% 18 8 


There does not appear, after all, to be a very great deal of difference 
between the two totals., but when the details are analyzed separately, the 
points of difference axe remarkable:— 

Rent of Land ,—In this respect the American grower has a slight ad¬ 
vantage. 

Preparation of the Land ,—In this matter the American speaids 5s. 6d. 
per acre more than the Victorian. The cost of the operations is much 
the same, therefore the difference can only be in the number and variety of 
the operations. 

Cost of Thinning ,—In this item, despite the frequently-expressed con¬ 
trary opinion, the Victorian grower has little to learn from the American, 
save, perhaps, the promptness with which the work is performed. 

After Cultivation ,—The after-cultivation is the operation in beet grow¬ 
ing that has more influence than any other on the ultimate yield of the 
crop. Note the difference in the amounts spent by the beet growers of 
Victoria and America. The former spends a beggarly 12s. per acre in 
two horse hoeings; the latter a sum of £2 7s. 6d., covering two hoeings 
by hand, one preceding and one following the thinning, besides six horse 
hoeings. 

I am convinced that herein lies a great deal of the non-success 
in beet growing as carried out by the Victorian farmer. While the beet 
crop is young it wants constant attention. The young plant grows very 
rapidly in its early stages, and miakes heavy demands on the moisture 
supply of the soil. If this moisture is not conserved- by hoeing to arrest 
evaporation, the young plant soon receives a check in giwth, and the hot 
weather of the summer months of December, January, and February 
eflPectually prevents the plant making its maximum growth. 

I n^d not draw esp^ial attention to the presence of weeds in Gipps- 
land soils; they are prevalent enoug;h everywhere, but I may be allowed 
to remark that there are few cultivated plants that respond b^er to culti¬ 
vation than do beets, and unless a radical improvement is introduced into 
future beet growing ventures, there are bound to be similar stories told of 
ill-success. 

Carting .—^The distance from the field to factory or nearest railway 
station must always regulate the cost of this item for beet as to all other 
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farm prcxiuce. 1 have consistently urged the importance of this matter 
from the factory point of view, and the details already given of the daily 
deliveries of bek are sufficient to justify the organization of a transport 
svstem by the management. 

A factory without an adtequate supply of raw material is helpless, and 
if beets are to be drawn from a wide radius by rail and road, it fe impera¬ 
tive that proper arrangements be made to insure an improvement in this 
direction. There would be little difficulty in organizing the routes for a 
number of traction engines and waggons to take delivery of beets along the 
roadside; if adopted, this arrangement would relieve the grower of a great 
responsibility, and would permit of continuous work for the factory plant. 

The Government Proposals. 

The present situation of the beet industry stands as follows:—The Go¬ 
vernment possess the factory building, plant, and premises. The ma¬ 
chinery has not deteriorated since the late Company ceased operations, hav¬ 
ing been well cared for in the meantime. While the plant is inoperative, 



VIEW SHOWING BEET BIN IN FOREGROUND AND PULP DISCHARGE IN REAR. 


the large sum of £^2^000 invested in the industry bv the Government is 
lying idle, with no prospect whatever of the money coming back to the 
Crown. As a result of personal inquiry into the reasons of failure, the 
Minister for Agriculture has been authorized by the Cabinet to make the 
following proposals to farmers and land-holders“ interested in the establish¬ 
ment of the l^t sugar industry on a sound basis:— 

{a) Fanners to imdertake to grow beet for a term of five years. 

\V) Areas of from 2* to 10 acres to be prepared, planted, and< grown 
under the supervision of officers of the Department of Agri¬ 
culture. 

{t) The Department to supply seed at cost price. 

\i) For the first season all topped, clean beet shall be paid for at 
a uniform price of i6s. per ton, delivered at the factory, if the 
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sugar content amounts to 12 per cent, or upwards. A re¬ 
duction in price of is. per ton shall be made for each 1 per 
cent, reduction in the sugar percentage below 12. 

(e) In order to encourage growers at a distance from Maffra, the 
Department will make a rebate on the railway freight when 
this amounts to more than 2s. per ton. The maximum rebate 
will be 2s. per ton. Thus, if the freight is 3s. per ton, the 
Department will pay is. and the grower 2s. If it amounts to 
4s. or over, the Department will pay the maximum of 2s. 

(/) Until proper pulp-drying machinery has been erected at the 
factory, all suppliers will be entitled to the pulp produced 
from their beets free of cost, delivery to be taken at the fac¬ 
tory. On erection of such machinery, suppliers will be charged 
with the net cost of drying. 

(g) After paying 10 per cent, on capital to cover interest and 
depreciation of plant, all profits will be divided fro rata as 
a bonus among the growers. The cost of reopening the factory 
will be added to the capital account. 

(A) The Department will not go on with the scheme unless 3,000 
acres are guaranteed. 

(i) The bonus will not be paid to any grower until the following 
season’s crop has been planted and thinned. 

(;) After the first season, payment for beet and division of the 
bohus will be arranged solely on the basis of the percentage 
of available sugar in the beets. 

Explanation of the Proposals, 

The writer of this article has been instructed by the Minister to per¬ 
sonally canvass the districts between Warragul and! Bairnsdale, and explain 
to meetings of fanners and others interested the details of the above 
proposals. It may be here said that a guarantee to grow beets for five years 
may reasonably be expected if the Government ,is to undertake the responsi¬ 
bility and expense of reopening the factory. The areas asked for are 
small, and intending beet-growers are unlikely to undertake more than 
they are capable of carrying out. It is recognised that to make tfhe industry 
a success, there must be a large number of small growers. The more 
persons engaged in beetfgrowing, the less chance there is of a bre*ak-down 
m the supply, and the more likelihood of the area being extended, should 
the venture prove a success. 

The price offered, viz., i6s. per ton for 12 per cent, beet, is a most 
liberal one, and marks an advance of 33J per cent, on previous rates 
paid for b^ts of a similar quality. Beets grown under capable super¬ 
vision are unlikely to be below this content, and, should heavy falls of 
rain deteriorate the sugar content of the roots, the management can 
arrange for roots being left in the ground until they recover. 

The rebate on railway freights will permit of beet being grown at 
considbrable distances from Maffra, and will thus bring in persons in 
other localities tfliat were previously prohibited from profitably growing 
beet on account of the high freight charges. Where pulp is required to 
be returned to growers by rail, the same rebate will be allowed in freight 
as on beets. The ultimate drying of the pulp will materially reduce the 
railway freight. It will be noted that only beet-growers will receive pulp 
free of charge. 
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The deduction of 10 per cent, to cover interest, depreciation of plant, 
&c., will be made on the original amount invested by the Government, plus 
the cost of re-opening tbef^tory; but, as a set-off against this, the Govern¬ 
ment will be entitled to claim a bonus of £^2 a ton on white-grown sugar, 
under the Commonwealth Sugar Act. This bonus for white-grow'n sugar 
will nearly, if not entirely, cover the dIeduction for interest, deprecia¬ 
tion, &c. 

The division of the net profits as a bonus to beet-growers should stimu¬ 
late those interested, because it will mean an additional price for the befet. 
Calculating on. an acreage of 3,000 acres, with an average yield of 10 
tons per acre, the factory would work up 30,000 tons of beet. Assuming 
that it would require 12 tons of beet to make one ton of granulated sugar, 
there would be 2,500 tons of sugar. Valuing the sugar at £20 per ton, the 
present market price, the gross return from the factorv would be ;£5o,ooo; 



TYPiES OF BEET, PERFECT IN SHAPE AND WEIGHT AND PROPERLY TOPPED. 


and, with the Fedteral bonus of £2 per ton on sugar, equal to £5,000, the 
gross return would be Allowing the enormous sum of £50,000 

for cost of beets, manufacture into sugar, and depreciation of plant, a net 
profit of ;^s,ooo divided into 30,000 tons of beet would mean a bonus of 
3s. 4d. a ton. If beet were w’CBth 19s, 4d. per ton, it would be more 
profitable than most other crops, and many other industries. 

The Department requires, before entering into the question, a guarantee 
of 3,000 acres of beet. That this amount may entail some difficulty in 
procuring is not denied; but, when once the details of tihe question are 
understood!, there is sufficient enterprise in Gippsland farmers to guarantee 
more than this area. 

The Pulp Question. 

One of tte matters of paramount importance to the dairy fanner is 
the supply of succulent fodder for his stock. The production of this 
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fodder is, as yet, not as assured, or as regular, as it might be. The 
refuse pulp from a beet factory has very great advantages for the feeding 
of dairy oows, as is evident from the following analyses:— 


— 

Beet Pulp 

Clover Silage. 

Maize Silage. 


Water ... 

90.0 

72.0 

70.6 


A«h 

.3 

2.6 

2.6 


Protein... 

1.5 

4.2 

2.7 


Pat 

.4 

1.2 

.7 


Sugar and Starch 

4.7 

11.6 

13.7 


Fiore ... 

3.1 

8.4 

9.7 


From these figures it will be seen that fresh beet pulp has nearly one-half 
the value of maize silage. If the surplus water is dried out, the beet pulp 



CROP BEING HARVESTED. 

would have about the same value for feeding purposes. One great advan¬ 
tage beet pulp has over ensilage is that it does not require any expensive 
silo for storage purposes. Beet pulp, if desired to be used to the best 
advantage, can be stacked and covered with a layer of straw and earth, 
in a similar way as potatoes are pitted. 


Conclusion. 

In conclusion, a few words might be said of the meteoric rise of the 
beet industry in the United States, after many years of pioneering non- 
success. Six years ago there were over 50 factories in operation, with an 
invested capital of 34,000,000 dollars. The money paid to farmers was 
15,200,000 dollars a year, equal to ;£3,04o,ooo. In Germany, dght years 
ago, there were over 400 factories in operation, using beets from 1,080,256 
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acres of land. The average yield per acre in Germany was 12.2 tons, 
and the average quality of Sie beet 12.7 per cent. 

The area under beets on the Continent up to the year 1896 was 
37,000^000 acres, or an area equal to nearly one-half that of the State of 
Victoria. In the same year the world's production of sugar was: Beet, 
4^773^000 tons; cane, 2,432,000 tons. 

A thoughtful study of these statistics should be sufficient to impress 
even the most prejudiced mind that the potentialities of beet-growing ill 
Victoria are almost unlimited. The initial failure in Victoria was dis¬ 
couraging, but there is no logical reason why the Victorian beet sugar 
industry should not rise, Phcenix-like, from the ashes of its own dead past. 


CLOSER SETTLEMENT STUDIES. 

DAIRYING AT SWAN HILL. 

P, /. Carrolly Dairy Supervisor. 

Unlike the fanners in the rich Western District who started! on small 
areas, the farmers of Swan Hill district commenced on large holdings, 
and have yet to learn much of the secret of getting the maximum return 
out of a limited area, or, in other words, the adoption of a system of 
intense culture. It is disagreeable to say it, but one cannot help feeling 
that until recent years farming in this district was carried on by slipshod 
method’s. Whatever it may have been in the past, however, one cannot 
help becoming imbued with the change that is now taking place. The 
piogress and enthusiasm shown bv many of the settlers bid fair to bring 
the state of productiveness of this district up to the position which it 
should have attained years ago, and to which it was originally intended 
owing to its great fertility. 

The land is a dark, grey loam, resting on heavy clay, and forming what 
are termed the “flats," or “ Murray Flats." The chief feature 6f this 
land generally is its richness, growing prolifically almost any crop sown 
on it, provid^ sufficient moisture is made available. The great difficulty, 
however, is the low rainfall—about 12 inches per annum—which renders 
artificial watering necessary. This is now being done on a small scale, 
and almost every farm has its channels and its checks, and the rainfall is 
thereby supplemented on at least a portion of the holding. 

The land is found to be admirably adapted for irrigation on account 
of its splendid drainage, and the crops and pastures immediately respond 
to the treatment. Much has yet to be learnt in this direction, so as not to 
detrimentally affect the physical and mechanical condition of the soil by 
the‘injudicious use of water. There is less fear of such a result in the 
district under notice, as the land seems to be naturally adapted to irri(?a- 
lion. When discussing the subject of irrigation generally with a resident 
of the '‘ flats," I ventured to say that irrigation would yet solve the 
closer settlement question, even in districts situated long distances from the 
main rivers; but he shook his head, andi said that " Nature in her wisdom 
made land that was destined to be flooded suitable for that condition 
until the hand of man altered it; and consequently when tHe same state 
was brought about by artificial means on land that was not subject to 
periodical flooding, it was liable to have sun injurious effect; but, on the 
other hand, land where annual floods were the rule would not be injured." 
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I have not sufficient experience to say that this statement is perfectly true, 
but it certainly appears to be at least worthy of some consideration* 

There is no question but that land in this district periodically under 
flood is not injured either physicallv or mechanically by the yearly fiood* 
ing, and such land must lend itself successfully to artificial watering to 
supplement the rainfall. 

Without undialy criticising the methods of the farmers occupying this 
Innd, it may safely be said that the best use has not been made of the 
opportunities. Of late years, however, cultivation of the cereal crops 
only has given way to the more regular and reliable operation of dairying. 
Whilst many of the farmers have not yet grasped the idea that beef cows 
dc not usually make dairy cows, and' the importance of culling^ out the 
wasters and filling their places with heifers from their best dairy cows 
(as determined by the keeping of records of milk yield and testing for 
butter fat), some at least are adopting these methods. 

The returns which I am about to give were taken from factory records 
of the dair\men themselves; in every case precautions were taken to verify 
same, and from my knowledge of the district and the men from whom the 
figures were obtained there is no reason to doubt their accuracy. I'o the 
southern farmer some of the returns may not seem exceptional, but to one 
knowing the circumstances under which thev were obtained they are very 
satisfactory indeed. 

I would like to mention that, although the areas in manv cases seem 
large in proportion to the number of cows kept, it must be undierstood that 
the land under natural conditions will give only a fraction of its maximum 
yield, either of crop or pasture. Only a small part of each farm is fully 
developed. The milking herds, and, in fact, most of the other stock are 
confined to the lucerne patches and sorghum plots for their food'. I have 
endeavoured to obtain the area on each farm under these two magnificent 
f(idders: — 

Farm No. i,—Area, 160 Acres. 

Pasture (natural grass) ... 75 acres JO Dairy Cows. 

Pasture (lucerne) ... 30 acres 140 Ewes and Lambs. 

Cultivation (wheat) ... 50 acres 70 Lambs (sold). 

Orchard and Garden ... 5 acres 10 Calves. 

7 Horses. 

30 Pigs. 

Whilst no definite record was kept of the dairy herd, I was assured 
that the total return for cream for the season covering eight months was 
over j£6o. The calves reared are valued at the modest sum of 30s. each, 
and would represent j the whole of the pigs were reared on the place 
(no sales were effected during the season) and are now worth an average of 
15s. each, or a total of j£22 los. The progeny of 100 ewes, viz., no 
lambs, some of which were sold at 12s. per head, equals j£66, and to 
this must be added ;£28 net for the wool clip. The enhanced' value of 
the ewes, which are now all fit for the butcheir, should be estimated at 
least at another ;£2o. 

The area under crops was not looking promising, and was consequently 
cut for hay, of which there were 100 tons; this may be roughly valued at 
;^2 a ton, representing ^£200 standing. It will, therefore, be seen that, 
vhilst any of the different branches above-mentioned did not give abnormal 
yields, the total sum received was los. The labour of working this 
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farmi, according to its area, would not require naore than the services of a 
man and a boy. The cost of irrigation for crops is 2s. per acre if 
pumped, and is. if by gravitation; for lucerne land a similar charge is 
made, and for pasture (grass), is. and 6d. respectively. In the worst 
year three waterings are the most that are required, and usually the first 
two are by gravitation. As previously mentioned, the grass land is rarely 
watered, so» the cost of irrigation on this farm would be confined to the 
cultivation and lucerne, costing ^16 for water, and about £2 for labour 
in irrigating, leaving a net return of £393 los. for the yearns operations. 

No account is kept of the return from the orchard or poultry, although 
bcth are said to mcwre than pay their way. It will be noticed’ that seven 
horses are kept, and fed on this farm, from which no return is claimed. 
Ihree horses would be sufficient for the work of the farm, but the keeping 
of a number of idle horses seems to be the failing of the average northem 
farmer. 

Farm No. 2. 

This is a farm of a much larger area, and consists of 600 acres. Two 
hundred acres are under lucerne, and 80 acres under barley, the balance 
being natural grass. The number of stock is:—Dairy cows, 65; calves, 
60, dry cattle, 100; sheep, 600; pigs, 70. I could not obtain any details 
in this case, but was informed that for the months of October and Novem- 
bei the cream cheques amounted to £20 per week, and at present are about 
£14 per >veek. My attention was drawn to two beautiful paddocks of 
lucerne, consisting of 30 acres, on which I was told 30 head of cows de¬ 
pastured for six months, and the only cost was one watering at 2s. per 
acre. 

The annual return from the herd of dairy cows was estimated at £10 
per head. If the weekly yields are taken into consideration, it will be 
seen for the month of October the cheques were £20 per week, which 
would represent a monthly return of £1 7s. per cowr. Owing to the 
<1rought-resisting qualities of lucerne, and the capacity of the land to grow' 
any kind of summer crops prolificallv with the aid of irrigation, this dis¬ 
trict will keep the cows in a high state of productivitv for a longer period 
than most of the southern districts. 

Farm No. 3. 

No. 3 farm is situated on the Murrav, about 6 miles from Swan Hill, 
and consists of 100 acres, the whole of which is under natural grasses. 
This farm is readily irrigated from the river up to November by gravitation, 
but last season only some 60 acres were irrigated once, at a cost of 6d. 
]?er acre. 

’The tenant commenced dairying, or at least the records were kept from 
the ist August, 1905. The following statement shows the number of 
cows in milk for the different months, August, 1905, to February, 1906, 
.and the amount received for cream;— 


August 

... 12 

cows—586 lbs. butter 

£ 

22 

5. 

0 

d, 

0 

September 

... 14 

,, 622 ,, 

... 23 

7 

0 

October 

... 14 

9f fii 7 

... 23 

3 

0 

November 

... 20 

M 783 

... 29 

7 

0 

December 

... 28 

,, 800 t , 

... 32 

2 

6 

January 

... 28 

5^5 

... 24 

0 

0 

February 

... 28 

,* 52 « M 

... 19 

7 

0 
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The total yield for cream alone amounts to ;£i73 6s. 6d., and if the 
average number of cows is estimated, it will be found to be twenty, and the 
a\erage return for each cow for the seven months under review would be 
13s. 3d., truly a remarkable return from cows fed on natural pasture 
only. Whilst there were 28 cows on the farm, it would not be fair to 
debit the farm with that number until all were in profit, but after the first 
year this should be done. The above, however, demonstrates how prolific- 
ally the cows yield when in profit. 

In addition to the return for cream, 27 calves, worth ;£4o los., and 27 
pigs, worth £^1 per head, were reared, making a total return from 28 
cows of £2^0 16s. 6d. for seven months. Assuming that the milk yield 
is but 7-i2ths of the year’s yield from the cows, another £12^ 16s. id. 
would be added, making a total of £2^*] 2S. 7d. In one week in Novem¬ 
ber, 239 lbs. of butter were procHuced, representing within a fraction of 
12 lbs. per cow for the week. 

As before mentioned, no artificial fodders were grown, but should a 
pioportion of this farm be devoted to lucerne and sorghum-growing, the 
carrying capacity would be doubled, with the aid of irrigation. The 
cows are of mixed breeding, but are chiefly too beefy in appearance to 
be high-grade dairy cows. 


Farm No. 4 . 

This farm consists of 320 acres, all under natural grasses, and has a 
frontage to the river Murray. Two hundred acres were irrigated by gravi¬ 
tation last November at a cost of 6d. per acre, the labour involved costing 
another 6d. per acre. 

The total number of dairy cows on the farm is 27. Up till June, 1905, 
only eighteen were milked; six heifers were then purchased, two of them 
calving the same month, two in July, ard two in August Three more cows 
in profit were purchased in October. 

The following are the monthly returns for cr^am sold during 1905:— 



No. of 

K 

s. 

d. 

N< 

>. of 


H. 

d 

January 

18 

14 

9 

5 

August 

22 

21 

12 

8 

February 

18 

13 

9 

lO i 

Septeml)er 

24 

32 

3 

8 

March 

18 


2 

8 

October 

27 

3 T 

8 

9 

April 

18 

13 

12 

6 

November 

27 

27 

0 

0 

May 

18 

7 

4 

10 

December 

27 

34 

6 

6 

June 

t8 

6 

18 

3 




— 


July 

20 

12 

15 

TO 1 

Total 



4 

II 


If the actual average of cows in milk in the above is estimated, it will 
be found to run out at 21 cows for the whole year, and the average yield 
from the cows would be close up tO;£ii per head. Although the average 
is 21 cows, it would not be fair, in this case also, to debit the herd with 
cows that were not on the farm during the whole of the year. As already 
stated, nine were added during the second half of 1905. 

The cows milk for ten months eadi year, and even then great difficulty 
is experienced in drying them off. No special attention was given the 
cows on this farm; lucerne or sorghum is not grown, so the cows had 
to depend entirely on the natural pastures. The milking was done by 
the farmer, assisted by a boy and a girl; the latter was engaged to assist 
in housework. 
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The area of the farm may appear large for a return of £22^ 14s, iid., 
but other stock weie fatten^ at an estimated profit of ;^4o. Twenty 
calves, valued at ;£30, were reared, bringing the total up tO;£297 14s. iid. 
This, however, is only a fraction of the possible yield of land under a 
system of closer cultivation, and growing of lucerne and other green 
fodders, for which the district is so splendidly adapted. The owner 
assured me that if the land was under lucerne and properly attended to, 
one dairy cow could be carried for every two acres of pasture. This 
is not a high estimate of the carrying capacity of this class of land under 
proper treatment, and it is the opinion of many that if proper records 
could be obtained it would be found that in many instances one cow to the 
acre is carried. 


GARDEN NOTES. 


/. Cronin, Inspector Vegetation Diseases Acts, 


The Bouvardia. 

The bouvardia is a dwarf, shrubby, perennial plant specially suitable 
for planting in small gardens. The original species are natives of Mexico, 
and have been grown as green>house plants in England and Europe for 
more than a century, one species, triphyUa —still to be found in our gar¬ 
dens—flowering for the first time in England in 1794. The types are 
rarely grown now, having been superseded by varieties raised by hybridists 
that are superior in every way. The flowers are larger, the habit of 
growth larger and sturdier, and the colours much more varied. 

In Australia the bouvardia is practically a hardy plant, thriving well 
under the ordinary conditicms that govern border cultivation. The plants 
are in some districts denuded of their foliage and' the growths cut b^k by 
frost, but under fair conditions invariably break away into growth again 
in the following spring. For effect in the garden during autumn and 
early winter there are few shrubs more valuable than the bouvardia, the 
neat little bushes producing quantities of showy flowers for a long time. 
The flowers are valuable for table and other room decoration, the colours 
of the best varieties being bright and distinct; some varieties are very 
fragrant; and the whole class is specially valued by florists on account 
of tte suitability of the blooms for bouquets and sprays for personal adorn¬ 
ment. Bouvardias are propagated from cuttings of the young shoots taken 
from plants forced into early growth in hot-houses. They require bot¬ 
tom heat to insure any certainty of the cuttings rooting. Cuttings of the 
roots will also produce plants, and a gardener without conveniences such 
as hot-houses or hot-bed frames would be more suooessful in such mode of 
propagation. Plants can be purchased dieaply from nurserymen, and in 
the winter could be sent in safety by post to a long distance. Any fair 
garden soil will suit bouvardias, that of a rather retentive nature being 
most suitable. In very light sandy smls, some loam or clay riiould be 
added for these plants. They will eventually grow into bushes about 4 
feet in height and a feet in diameter, except in the case of Humboldtii 
GorymbifloTE, which is of larger and looser growth. Where the plants 
are required spedally for supplying cut flowers, they may be planted 
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in narzow beds and protected fmm frosts by a shading of hessian or similar 
material. In preparing soil for the reception of bouvardias only well- 
decayed manure should be used, the addition of a little bonedust and 
fairly deep working being advisable, as under fair conditions the plants 
may last and give good results for possibly twenty yeara Early spring is 
the best time to plant; if late frosts are usually experienced, plant later or 
shelter against frost temporarily. 

The plants should be pruned fairly closely each year. If unsightly, 
some of the frost-affected growths may be removed m winter, but it is not 
wise to cut back to living wood* until spring. Thinning out growths is 
important, or the plants will become tall and crowded. 

Insect enemies of the bouvardia are brown scale, aphis,^ and mealy bug. 
Spraying with a strong solution of soft-soap and tobacco the safest and 



SINGLE-FLOWERED VARIETIES. DOUBLE-FLOWERED VARIETIES. 

most effective means of combating these pests. Working soot into the soil 
around the plants will deter the mealy bug; and stimuate the growth. 

Varieties:-—Single-flpwered—^White, "Humboldtii'' and " Humboldtii 
corymbiflora'' (large flowers, very fragrant), “Beauty of Brisbane" (one 
of the best), " Candidissima ” and " White Bouquet “; scarlet, “ President 
Cleveland," “ Hogarthii," Elegans," and “ Dazsler " j pink, “ Maiden’s 
Blush," “ Bockii," ‘Triory Beauty," “Countess of Hopetoun," and “Miss 
Ida Cheeseman" ; pale yellow, “ Flavescens." Double varieties—^White, 
** Alfred Neuner " ; pink,"“ President Garfield ” and “ Australian Beauty ” ; 
sf'arlet, “ Hogarthii flora-plena " and “ V. Lemoine " ; and pale yellow, 
“ Flavescens flora-plena.” 


Flower Garden. 

Pruning, planting, manuring, and digging constitute the most import¬ 
ant work during July. Pruning is undoubtedly one of the most important 
tasks connected with gardening. The main objects are to produce large, 
strong, symmetrical plants j to regulate the size according to area, and to 
promote growths that will flower freely in advantageous positions or pro¬ 
duce certain effects. To promote vigorous growth, most plants should be 
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pruned in printer; to regulate the ensuing growths, the plants should be 
disbuddedi pinched, and regulated during active growth. The most com¬ 
monly noticeable faults are—^too many shoots or branches are, generally 
allowed to remain; the vigorous shoots are pruned too hard, i.e., too much 
is cut off the shoot; and the weaker shoots are pruned too light, and often 
not at all. In every case room should be allowed for light and air to pene¬ 
trate to all parts of the plants, and only an even-size type of shoots or 
branches allowed to remain. Strong, straight shoots should always be cut 
dean away if the plant is healthy, otherwise the unhealthy wood should 
be^ removed and the strcmg growths manipulated to make a new head. By 
thinning out and lightly pruning the growths on vigorous plants, the un¬ 
sightly tore stems so fluently seen are avoided. Newly-planted roses 
and deciduous shrubs lifted from the ground should be pruned hard at 
time of planting. 

^^g^ng is a more important operation than is usually considered. It 
should be not only the turning down and covering of weeds for neatness 
sake, but a thorough, even working of the soil, even distribution of manures 
and soils to improve the general staple if possible, and to break any hard 
l^ers that may have been formed during summer by the shallower opera¬ 
tion of hoeing, and which are likely to prevent access of air and water 
to all parts of the beds. In digging among plants, great care should be 
taken to avoid damaging the roots. Weeds growing near plants should 
be skimmed off and dug deeply into the beds outside the root radius. The 
operator should have a narrow trench in front to the full depth of the dig- 
ging, into which manure, weeds, small prunings, &c., can be easily turned. 
An even, but not smooth, surface should be aimed at. 

Carnations will require atfliition in staking, tying, and thinning. 
Where the plants are encircled with mesh wire, thinning only is necessary. 
The tree varieties develop many side-growths, all of which, if allowed to 
remain, would unduly crowd the plants and tend to the production of in¬ 
ferior blooms. Inside shoots should generally be removed when thin¬ 
ning. Cuttings made from such shoots, planted firmly in sandy soil, are 
likely to strike,*' and will grow into good plants for next season. Soot, 
if worked into the soil around the plants, will greatly aid the flowering and 
assist in keeping the plants healthy and free from slugs, &c. Dahlia 
tubers may be lifted and stored in a dry died during winter. If the 
ground is of a nature that holds moisture, it is safer to lift them now than 
xn spring. The preparation of the beds for next season’s planting can 
also be proceeded with. If available, new ground should be select^, but 
if not, new soil and manure should be well worked into the beds before dr^ 
weather begins. 

Bulbs of various summer blooming Liliums should be planted. No 
manure should be permitted to touch the bulbs, or they are sure to rot. 
In gardens in the country districts where manure is scarce, fine clumps of 
Tilium auratum. and other kindls, are often to be seen blooming splendidly 
where weeds refuse to grow. Amaryllis, and an early batch of Gladiolus, 
may be planted. 

Hardy annuals may be transplanted. If seedlings—where sown to re- 
mmn till flowered—are growing too thickly, they atould to thinned out, 
and may make useful patches of colour later, if room is available for their 
reception after tbe beds are dug. 
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Sowing seed of variotu vegetabloB, pUwting sitt turn Afttapf 
Bind ptepating ground fw futine crop is gMiMiuly fhe nuiditie mgk 
die snnter months. Asparagus, onions, See., should be tnutspluted* tad 
Wis of early potatoes plant^ in early situations. Seeds of oiuons, peas, 
broad beans, cabbage, and other vegetables that will be nqniied during 
tbs spring nuxitfas may be sowa 

Those who introd to raise tomato plants in heated beds dtoold pebpare 
tbe manure, &c., for the purpose. Fierii stable manure, widi |denty Of 
straw, is needed, and it must be watered, stacked to fenient^ and turnOd 
at least tmee to insure an even heat, without which it would b^ useless to 
aitempt the raising of delicate planta Dry, open, sunny positions diosdd 
be selected for such beds, with some protecdon from oedd winds. 


THE ORCHARD. 

James Lang, Hareourt. 

In last month’s number of the Jourmd, the best apples suitable for 
eapon were enumerated. The best varieties of pears for export are now 
furnished for the information of orebardists. 

Wmter Nelis has so far given the best results. It is generally landed 
in fairly good condition, and, bang also a pear of the first quality, realizes 
a high pnoe. Exception may be taken to this variety on account of it being 
a shy bearer in some districts, but this is due in a ^at measure to faulty 
pruiung. The tree has a tenden» to form too many fruit spurs, and so es* 
bausts Itself in blooming j but if the fruit spurs are well thinned out at 

P runing tune, the result would be a more satisfactory setting of fruit, 
osephine de Malines is also one of the beat varieties, and when landed 
in good condition realizes a hif^ pnee. Beurre d’Anjou is another good 
export pear, and so also are Beurre Claixgeau, and Bretonneau. 
Eyewood, generally called Broompark, frexn whi^ it is quite distinct, n 
also suitable for export. Glou Moroeau also canies well, and sometimes 
brings a high price. Vicar of Winkfield has been shipped in laige quail' 
tities, and has been on toe whole fairlv successful. This is only a second' 
rate pear, as far as quality is oonoemed, but it is a regular and constant 
bearer. 

The foregoing varieties have so far proved themselves to be the best 
export pears, but the oonditiems under which pears have been carried by the 
various shipping companies leave room for a good deal ^ improvement 
Bears require to be carried at a much lower temperature than apples, as 
near as possible 35 degrees Fah. Froip reports to hand, die past season 
has been a disastrous one for pear shippers, consignments in most caM 
arriving in a rotten and absolutely worthless condition, owing to being 
carried at too high a temperature, or in some cases allowed to get frozen. 
A good trade could be done with pears if the carrying conditions were more 
reliable. 

The fruits specified in the following lists are suitable for plcnting, 
either for market or for home consumption, and ate amaged in tbMx 
urdk^ of ripening. 
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FAvoinite, Gravetutem, Enuperor Alegomderf Gtoen 
Al£rlitoa» JoBftthan, Kcnoette de Canada, London Eippiar Esopoa Stdtv* 
Mnnioe’ii Favourite, Ckqpatra, Rome Beauty, Rymer, Stone Pi|h 
lan, RMewood. 

Pears. —^Williamti^ Bon Chretimi, Doyennd, Bousaoch, Gansel’s 6 «r* 
gamot, Poire de Berriays, Beurre de Caj^aumont, Beum Hardy, Beurte 
Bote, Marie Louiae, Beurre d’Anjou, Eyewood, Winter Nelie, Joaephine 
de Malines. 

^ Plums. —Early Rivers, Early Orleans, Ai^lina Burdett, De Montfort, 
Diamond, Grand Duke, Washington, Yellow Magnum Bonum, Pond’s 
Seedling, Coe’s Geiden Drop. 

Apnretr.—OuUin’s Early Peaoh, Rc^al, Hemskirke, Mansfield Seed* 
ling, Moorpark, Dundonald. 

i"«0fk».»~-Ain8den’s June, High’s Early Ctmada, Alexander, Brigg’l 
Red May, Hale’s Early, Crimson George, Royal George, Elberta, Foster, 
Prince of Wales, Lady Palmerston, Salway. 

Cherries. —Early Purple Guigim, Bur^ofiTs Seedling, Twvford Bigar- 
reau, Early Lvons, Eagle’s Seedling, Black Bigarreau, Bedford Prolific, 
Biggareau Napoleon, FioKHnee, St. Margaret. 

Figs, —^White Genoa, Large Black Genoa. 

Currants. —Black Naples, La Versaiilaise (Red), Carter’s Black Cham> 
pion, Bert>ns No 9. 

Strawberries. —Edith, La Marguerite, Up-tut-mark, Trollope's Victoria, 

Pronmg should be taken in hand at once, and pushed cm until com- 
pleted. 
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Jonathan. 

Fruit mediiun size, conical and regular in its outline, about a} inches 
in diameter, and 3 inches high. Skin covered with bright red, becoming 
dark red when fully exposed to the sun, a brilliant and beautifully coloured 
apple. Flesh whit^ tender, and juicy, with a good flavour; eye closed, «*t 
in a deep rather broad basin; atalk about three-quarters of an indr long, set 
in a deep and regular cavity. 

In season frmn February till June. The tree is rather a modarate 
grosser, making slender wiry wood of a greyish txown colour; it comes into 
bearing early, And is a regular and good bearer. 

Downing says: “The ori|pnal tree of this variety is growing on die farm 
of Mr. Phiup Rick, of Kingston, New York. It was first demibed by the 
late Judge Buel, and named by him in complimoit to Jonathan Hasbrouck, 
nf the same place.” It waa introduced into Victoria by the Royal Horticul- 
tora} Sodetv about thir^-five yearn ago, and has heme one of the most 
popular vantades trith all mariwt growers 
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1 ^ viHet; firft introduced a» Jonathan, when it itniited, 

%»l^ifnie SpiUenberg, while the true Jonathan was introdiioed mmk 
'p^lAe he Maxston’s Red Winter. This gate rise to great confusion 4nMRli|Mt 
pe experts; to settle the matter the Jonadutt was again import^ jnpi 
JUnerica, when it proved to be the same variety |«tVMiu]y inPoduoed aa 
iKarston’s Red Winter. 


Gleopa1a», or New Y<nic Pfppin. 

Fruit medium size, about 3 inches wide at the widert part and 3 indies 
high, conical, even and regular in its outline. Eye closra, set in a small 
deep corrugated basin; stalk long and slender, set in a deep funnel-riiaped 
oavity, which is generally of a green colour. Skin green, coveted with 
white specks; when fully ripe it is of a beautiful clear Innnn-yellow colour 
with a fine clean skin—a most beautiful apple. The seed cells are often 
surrounded by a lar,^ hollow cavity, which somerimes causes decay; flesh 
white, tender, and juicy, with a fine sprightly flavour. It is in season from 
Februarv till November, and is one of the best and long;e8t-keeping apples. 
This variety is subject to bitter pit, especiallv on young trees, and on largjer 
trees on which there is a light crop. Where the trees are bearing a good crop 
the fruit is generally clean and good. It is also subject to the scab 
ifuitcladium dentnticum), and should be carefully sprayed with Bordeaux 
mixture. This is one of the very best apples for exjwrt, especially in the 
warmer districts of the State, as it is one of the earliest export apples to 
inature; it can be shipped early in February Although the fruit may not 
have grown to its full size when picked, it will srill npen and colour without 
shrivelling, if kept closely packed. The origin of this valuable apple is 
unknown It seems to have been first introduced into Victoria from Tas 
mania. The trees in an old orchard at Haroourt. planted in 1855 or 1856 
hy the late Captain Smith, R.N., at that time Warden of the Casdemaine 
Goldfields, were obtained from Tasmania, and amongst them were some 
trees of the New York Pippin. Mr. L. M. Shoobridge, Glenora, Tasmania, 
writes me: "I had some trees in a garden phuited about 80 jears ago, and 
there were some New York Pippins in it, so it is eridmtt that the variety 
has been long established hem I do not think it is a Tasmanian seedling.” 

This variety seems to have bemi known in the early days under the name 
of the New York Pippin; how, or whMi, it became known as Cleopatra the 
writer has been unabld' to ascertain. At one time it went under the namus 
of Pomme de Roi, Pomeroy and Spanish IWnette. The late Mr. Geor^ 
Neilson, F.R.H.S., held strongly to the Opudan that it WM identical with 
the variety known in America as Ortlej'. To settle the Question the Depart* 
ment of Agriculture imported that warkty with some othm from America, 
but, unfortunately, just when fhe trees arrived, Mr. Nrilsrai resigned Wi 
jiosition as Curator of the Bumlev Gardens, and so the matter was lodt 
right of. Notwithstanding its drawbacks, this is one of the most valuable 
apples for export, and should be largely grown for that purpose. Ift 
Tasmania and Sou^^h Australia it ia also one of the leading export applet. 
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v.-NOTiPiA»y£ hUMAsm vmm. TBts "mii^ an» dairy 
SUPERVISION ACT X90S/’ 

By tbe into qjienttioo of die Mtlk «$td Dmry Supfrvtutm Ast 

1905 00 July lit, 1900, oerUiA duetie* of animals arecreat^ “nodSaMa 
diseases ” , that ns, die fact of oocunenoe ixt my oi tbese diseasea in die 
State of Victoria kss to be notified to the Department of Agnculture the 
ofimer or the veterinary surgeon in attendance Failare to notify eonati' 
totes an offence against the Act, and renders tile owner or v^erinarv sur¬ 
geon liable to a penalty ndt eamdlng jCS f« a fi«W offence, and not c*- 
ceedmg ^£50 for any subsequent offence. 

The sections of the Act specifically referring to notifiable diseases are 
as follow — 

“ so. The following shall be notifiable diseases «f animals under this 
Act;— 

Anthrax, Contagious aborticm, 

Black leg or symptomatic anthrax, Swine fever. 

Contagious manunitis, Tuberculosis, 

Contagious pleuro-pneumttiia, Variola vaccinia, and 

Any disease which may from time to tune be proclaimed by the Governor 
in Counal order. 

“ ax. (i) When any animal at a dairy farm or dairy is affected with any 
notifiable disease the owner thereof shall immediately notify the fact in 
wnting to a sBperriior* or a member of the pifiice farce and in the notius 
shall state— 

(a) his name and address, 

(fi) the address of dairy farm or dairy where such disease exists, 

(e) the kind of animals and numbm of animals affected with surit 
disease* 

(d) tiie nanto of sucb disease, and 

(t) uxny actkm that has been taken in pursoanoe of the provisions of this 
Act with regard to eivery sudi diseased ai^ntd. 

''(e) Sndii owner ahal) at once isolate any and every such diseased 
animal utd shall uideaa otherwise prescribed keep any and evnry su^ 
animal iiolated while Midi diaeate continues or as long as tbtoe is reason 
tothirk xtt tihe ease of any «ow so affected tiutt ia danger of the milk 
^ Htdi dew beiiiig tn£a«|Sve to contaminated or deteriorated aa a retult of 
llliih OMiditiee famnng existed. 

"Tbe wwtf ' iaolite ’ mmma tine kofiping clf an ardnal in a separate 
eodoewto in aedi a maimer u to ptonM eistnel oontea of euch animal 
srith Kitty 0^ heing «aed for ptodncHan of mitk or ensun for aale or wirii 
fiioy aa^W* haattig oOntaet wm aocb cow. 
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*‘(3) Every registered veterinary sutgeon or other perison treating 
animals for disease upon it coming to his knowledge in the course of his 
practice that any animal is suffering from or is affected by any notifiable 
disease shall at cmce notify the authority of such oocurrence. 

(4) A fee of Five shillings shall be paid by the authority to such owner 
or veterinary surgeon for such notification if the authcsrity is satisfied that 
the report is correct. Only one such fee shall be paid in respect to any 
single outbreak of such diseasei^’ 


Anthrax. 

{Synonyms^ Cumberland Disease—sflemc fever—sfUnie apoplexy — 

black roL) 

Anthrax is the most ancient contagious disease of animals that is 
known. The sixth plague of Egypt referred to by Moses^ was anthrax, 
and elsewhere be indicates the transmission of the disease from cattle to 
man by means of soiled clothing. Homer, Ovid, Plutarch, Dionysius, 
Livius and other ancient writers frequently refer to this disease; and in 
some cases their descriptions are most exact and plainly manifest the 
disease as we know it now-a-days. 

Anthrax exists in most countries of the world and has been prevalent 
throughout Australia for a long period, affecting cattle and sheep prin* 
dpally but horses and pigs in lesser degree. In New South Wales it 
was known prior to the seventies as Cumberland Disease (from its 
particular prevalence in the County of Cumberland) and the credit of 
definitely identifying and announcing this disease as anthrax belongs 
to the late Graham Mitchell, F.R.CV.S., of Melbourne. Early in 1876 
ttiere was great mortality of sheep in the Western District of Victona 
which was recognised as being analogous with Cumberland disease and 
identified by Mitchell as anthrax. His apnouncement was, however, 
officially discredited, much bitter feeling being engendered, and it was 
not till after Mr. MitchelFs death in 1888 that the correctness of the 
diagnosis was publicly admitted. A detailed history of the controversy 
on the subject, which was a lengthv one, is given in a brochure on 
^ Cumberland Disease irl Australian Sheep published by Graham Mitchell 
in 1877. 

Definition. —^An acute conta^ous febrile blood disease, affecting her* 
blvorous and omnivorous animals (including man) principally, caused by the 
bacillus anthracis^ and characterised by a general hssmolysis with engorge¬ 
ment of the spleen and other orgaxis and by sudden onset, rapid course 
and almost uniformly fatal termination. 

Causation. —The bactllus anihracts was discovered in the blood of 
<inimals dead of the disease in 1850 by t)avaine, and was demonstrated ^ 
him to be the specific cause of the disease thirteen years later (1863). It 
was the first disease-producing organism to be recognised, and the science 
<if bacteriology may said to date from its discovery. Usuallv, but not 
without exception, it is found in the blood of sdl parts of the o^y and 
in the spleen and other organs. Compared with others since disoDvered 
It is a large bacillus (5 to 20 microns long by i to x.15 mfcrons tbidk) 

, and U distinctly rod-shaped with square enda It is tiqn-motile, aerobiCi 
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stains by Gram’s method or any aniline dye and grows freely on a variety-^' 
of culture media. Grown outside the body it assumes a filamentous form 
and bears spores which are particularly resistant to extremes of temperature. 

The anthrax bacillus is quickly destroyed in the presence of putre* 
faction and septic ferments^ and as decomposition of an unoj^nedl anthrax 
carcass is very rapid the search ior the bacilli may be fruitless if the 
examination is delayed till putrefaction is advanced. Not only ma.y the 
bacilli not be found by microscopic examination, but the blood and tissues 
will not be infective to other animals after a few days except in those 
cases where, through admission of air, the bacilli have sporulated. In 
such cases the bacilli would have be^me disintegrated but the spores 
would produce anthrax in any susceptible animal inoculated. This fact 
has an impevtant bearing on the dia^osis of disease ^ and also upon 
ihe suppression of its spread. It will be obvious that microscopical and 
bacteriological methods of diagnosis cannot be relied on except when the 
examination is conducted on comparatively freA specimens, taken in a 
manner to minimize risk of contamination with putrefactive Organisms. 



A Atithrnx Iw^illt in blood. 

B. FiJameniou') devftopment ot anthrax biu'illi on artificial culture. 

Even as regards inoculation, Friedberger and Frohner set out that "in¬ 
oculation gives negative results when the matter containing the bacilli is 
soiled by other microbes or is in a state of putrefaction." 

On the seornid pointy as to preventing the spread of the disease, seeing 
(hat spore formation in the bacilli does not occur in the living animal nor 
in tte carcass to any extent if air and oxygen are excluded and that the 
badlli themselves are quichly destroyed after the death of the animal, 
it follows that the risk of spread of the disease is greatlv lessened if 
the carcass is not cut or opened up to contact widi air. The genps are 
imprisoned, m to speak, iind die from oxygen starvadon. Any risk 
there is lies in the possibility of the discharges from the carcass contain- 
i(^[ heeUli which, on contact with the,air fem spwes by which die cm- 
iagioQ may be propagated. If, however, such discharges ate cc^lected and 
hsimt along with the carcass, or buried deeply with it, the risk of spread of 
andinx may be xedueed to a minimum. It is this quidc dastruedon of 
die bedllus by deoomposidon and the absence of sporuladon that accounts 
for tiiaf sudden oration ol an anthrax outbreak which is so frequostly 
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observed and which appears so inconsistent with the expected behaviour 
of a contagious disease. 

When the bacillus has become liberated from the carcass it may be 
preserved in the soil and propagate for an almost indefinite length of 
time. This is more likely to occur if the soil is rich in organic matter, 
and hence moist alluvial lands are notoriously more retaitive of anthrax 
infection than dry uplands. A paddock with anthrax-infected soil may 
not produce anthrax for years, until the occurrence of conditions which 
favour the transmission of the germs from the soil to the herbage. In 
very damp seasons the germs may be brought to the surface by the elwa- 
tion of the water level on swampy ground; or they may be washed out by 
floods and deposited on the surface; or the excessive moisture may bring 
up earth worms whose earth casts may contain bacilli from an anthrax 
grave or infected soil; also grass or plants springing from deeply-buried 
seed and pushing up through rain-loosened soil may carrv bacilli to the 
surface on their growling leaves. Again, anthrax may occur in very dry 
.sea.sons when infected water-holes, swamps and morass land dry up and 
leave the germ-mixed mud accessible to stock. A growth of vegetation 
springs up on the mud coating, and stock often pull up such vegetation 
by the roots and so run further risk. Flies and insects of various kinds are 
also much more numerous during the dry summer season, and they are 
undoubted carriers of contagion. 

Method of Infection. —It will have been gleaned from what has been 
said about infection from pasturage that one of the principal w^avs in 
which the germ gains entrance to the system is in the food by ingestion. 
In addition to pasture, hay or other fodder grown on infected land is a 
frequent cause of anthrax breaking out on previously uninfected properties. 
In New Zealand anthrax in sheep has been traced! to the feeding of grow¬ 
ing root crops, in which case the likelihood of ingesting soil along with the 
food is very great. Root crops that have l)een manured with bone-dust sup¬ 
posed to have been contaminated with anthrax germs have been particularlv 
blamed. Since the investigation of this * phase of the subject by Mr. 
J. A. Gilruth, IM.R.C.V.S., the New Zealand Government Veterinarian, 
imported Indian lx)ne-dust has been held responsible for a number of 
outbreaks in Victoria and elsewhere throughout Australia. 

Inoculation is another method of infection, flies and insects conveying 
the germs from anfhrax carcasses to wounds and abrasions on other animals. 
Inoculation may also occur through accidental wounds made with knives 
and instruments previously used on an anthrax carcass; in fact, this is 
the most common way in which man becomes infected with the form of 
anthrax known as “ malignant pustule.” 

It is questionable whether the disease in animals is ever caused by 
Inhalation, but in man the pulmonary anthrax called ‘‘ woolsorters^ 
disease ” is most likely caused through inhalation of the particles con¬ 
taminated with anthrax germs which rise when dried skins, hides and vrool 
are being handled. 

Forms of Anthrax and Symptoms. —^As a general infection anthrax 
occurs in hyper-acute, acute and sub-acute forms. The first of these is 
more usually described as Apoplectic or Fulminant anthrax. The animals,, 
cattle or sheep mainly, are affected suddenly without premonitory symp¬ 
toms ; they have convulsions and die in the course of from a few minutes 
to an hour. The earlier cases in the anthrax outbreak at Keilor, Vict€ria,i 
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in the beginning of 1903 were of this form, some of the cows being found 
dead witmn an hour of their having been observed feeding, and apparent!) 
perfectly well. Others were seen to suddenly stop feeding, look round 
wildly, stagger and fall as if in a fit and die after struggling for a few 
minutes. The fulminant form of anthrax appears to afford an illustration 
of the phenomenon observed by various investigators that the bacilli are 
less numerous in the blood in proportion to the more rapid course of the 
infection. Quite often in these cases the bacteriological examination of 
the blood gives negative results because the bacilli are located or colonized 
in one particular organ or spot; they have not time to multiply to an 
extent sufficient to pervade the whole body before death results from the 
lethal effects on the central nervous system of the anthrax toxin formed 
locally. 

Acute General Anthrax: is a little less rapid. Death occurs in 
from two to twenty-four hours. During this time there is high fever 
with increase of temperature, tremors, excitement, grinding of the teeth, 
groaning, stupefaction or frenzy, staggering gait, spasms, laborious 
breathing, prostration and finally the convulsions which precede death. 
There may be great straining to pass faeces and urine, with frothv and 
blood-tinged discharges from the natural orifices. Emphysema or a 
gaseous distension under the skin may also be observed. 

Sub-acute General Anthrax. —In this the features are somewhat 
similar to those of the acute form only that the course is less rapid and 
the steps from one set of symptoms to another are more prolonged and 
defined. There may be intermission of symptoms for a time and the 
fatal culmination does not usually occur until the lapse of 36 or 48 
hours, and it may be postponed for fiv’e or ea'en seven days. 

Gloss-anthrax. —In horses and pigs anthrax often assumes a local 
form affecting the tongue and region of the neck and throat. These 
Iveconie swollen and there may be also swellings om the shoulder flank 
and thigh which are at first hard, hot and painful and later on become 
doughy, fluctuating and cold. The tcmgue is greatly enlarged and 
blackened and may protrude from, the mouth. There is inability to 
swallow and great difficulty in breathing. 

Post-mortem Appearances. —The carcass has a tendency to swell 
quickly, decomposition of the abdominal contents being very rapid. There 
U also a gaseous distension (emphysema) under the skin which on pres¬ 
sure gives out a crackling sound. Blood-tinged fluid effusions are noticed 
under the skin, in what may be described as typical cases but to 
which there are many exceptions the blood is profoundly changed, being 
black in colour and remaining black on exposure to air. It does not clot 
freely and has a tarry appearance. The lining membrane of the chest 
and abdominal cavities is dotted with patches of blood extravasation 
(ecchymosis) as also are the heart sac, the kidneys and the liven The 
heart and large veins leading from it are filled with black liquid blood 
and the heart muscle is soft and relaxed. The lymphatic glands are 
always congested and may be spotted with hoemorrhages. The liver is 
visually enlarged, soft, friable and easily broken down. The lungs are 
engorged with blood and dropsical. The trachea and bronchial tubes 
contain bloody mucus. The mucous lining of the stom^h and bowels is 
reddened and spotted with blood extravasations. In the, spleen the 
most decided changes are observed. It is enlarged to two or three times 
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its natural size, and its structure or spleen pulp is softened, broken down 
and heavily charged with blcx)d and fluid of a deep colour. 

The appearances described! are not likely to be all met with in every 
case, in point of fact in the rapidly fatal cases the changes in the 
blood and tissues are often little marked ” (Law); but even in fulminant 
anthrax there may usually he found localizations of the described appear¬ 
ances in some organ or group of lymphatic glands where colonization of 
the bacilli has occurred, and blood or tissues from such part will be found 
loaded with bacilli. 

PREVENTION.—The carcasses of animals dead of anthrax andl all matter 
likely to have become contaminated should be dealt with in the manner 
described under the headings Disposal of Carcasses” and Disinfection ” 
in the chapter on Prevention of Disease. Lands upon which anthrax 
lias become “enzootic,” i.e., where the soil is impregnated with the bacilli 
and the disease breaks out periodically, should if possible be turned from 
grazing use for a time and* cultivated. The underdraining of low-lying, 
damp land is also to be recommended, not only because of the removal 
of stagnating moisture but also because of the soil aeration which draining, 
effects. Under the slow influence of oxygen, anthrax bacilli are gradually 
robbed of their virulence. Seeing that anthrax is not usually conveyed 
from animal to animal by direct contact but is most often contracted from 
the pasture or food, a practical measure towards the prevention of its 
spread is the removal of all apparentlv healthy animals from the paddock 
in which the disease has been occurring to dry upland country. The 
mortality will almost ajt ortoe cease, and even if an odd animal does 
succumb after removal the risk of contaminating the new paddock will be 
small if the precautions previously mentioned, as to disinfection and the 
non-opening of the carcass before burning or deep burial, are strictly 
observed Beside, the anthrax germs are not likelv to become perman¬ 
ently fixed on dry sandy soils. 

Preventive Inoculation. —Immunization of flocks and herds by inocu¬ 
lation with an “anthrax vaccine” has been'practised for many years with 
v arying degrees of success. Some of the “ vaccines u.sed consist of an* 
attenuated or weakened culture of the bacillus and others of sterilized 
anthrax toxins. They are prepared in various wavs— {a) bv the action of 
heat (Toussaint), sur^ight (Arloing), compressed oxygen (Chauveau) or 
antiseptics (Chamberlain and Roux); (^) by the cultivation of the bacillus 
ill an oxygen atmosphere (Pasteur); and (c) by sterilizing anthrax blood 
and dissolving out the soluble toxins (Law). 

Pasteur’s method is the one that has given the best results and bv it 
protective virus of two grades of virulence are usually used. The first 
i.s a very weak virus (“ ist vaccin”) resulting from cultivation in oxygen 
at a high temperature (42 degrees C.), to prevent the formation of spores 
for twenty-four days. The second or stronger virus (“ 2nd vaccin ”) is 
got when cultivation under the same conditions is carried on for twelve 
days. To inoculate, the prescribed dose of ist vaccin is injected under 
the skin on the inner aspect of the thigh (sheep) or behind the shoulder 
(cattle) and fourteen days later the 2nd vaccin is similarly injected. The 
dose must be regulated according to size and age, but the average is jith 
of a cubic centimeter for sheep andl double that amount (Jth c.c.) for 
cattle. The protection lasts for about a year or more, after which re¬ 
inoculation is necessary. . 
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It cannot,be confidently recommended to practise inoculation for anthrax 
indiscriminately. It should never be practised except on anthrax lands, 
that is where the disease occurs periodically as an enzootic, as elsewhere 
it may lead to the stocking of a new area with a maglignant germ (the anthrax 
Imcillus) which in young and susceptible animals re-acquires its original 
virulence.** Another drawback as regards eheep is that different breeds 
and families appear to possess a very irregular sensitiveness to the same 
virus; hence, in large part doubtless, the many fatalities that result from 
inoculation of sheep on the one hand and the many failures to protect on 
the other. In Australia the best results are obtained between May and 
September. 

Law’s method of anthrax protection by injection of sterile solution of 
anthrax toxins has been practised with success in America. The blood 
of an anthrax animal is heated for half-an-hour at 212 degrees F. to 
destroy the germs; it is then washed with boiled water to dissolve out 
the toxins, and the resulting solution is injected in doses of 2 to 4 c.c,, as 
ihe protecting virus. The advantages claimed are:— (a) That the material 
can be prepared on the spot when dealing with an outbreak; and (b) that 
as the germs are destroyed, the risk of inoculating virulent anthrax or 
introducing it to a new area is avoided. 


Blackleg. 

(Synonyms. Black-guarter — Quarier-Ill—Symptomatic Anthrax — 
FCmphysemaious Anthrax.) 

Definition. —^^An acute infectious febrile disease, affecting almost 
solely young cattle, caused by the bacillus Chauveauii and characterized by 
fever, lameness and hot, painful swellings on the quarter, thigh, neck, 
shoulder or elsewhere which tend to become emphysematous and gan> 
grenous. 

This disease has only become prominently prevalent throughout Aus¬ 
tralia during recent years. It is a disease so common in England that 
it would be well known to imported veterinarians, and its occurrence would 
scarcely have escaped their notice, yet it was not till the late nineties that 
its existence was chronicled. Since then it has been the cause of con¬ 
siderable mortality amongst calves and young stock in many dairying 
districts. The incidence of the disease is practically confined to young 
cattle between the age of three months and two years. It seldom, if ever, 
attacks calves while still on a milk diet solely; this because of the fact that 
the germ is usually introduced from the soil when grazing. 

Nature and Causation. —For a long time blackleg was looked upon 
as a modification of anthrax but it is now known to be caused bv a dif¬ 
ferent, bacillus, and while it has many features of an anthracoid character 
its clinical history, local symptoms and age period of incidence serve to 
easily differentiate it from true anthrax. 

The actual cauise is a bacillus, called the bacillus Chauveauii or bacillus 
attthracis emphysematosus^ having the following features:—^Rod-shaped 
with rounded ends one end being often larger than the other 00 account 
of the presence of a spore, so making the bacillus club-shaped. It is 
anaerobic, living in the tissues without utilizing the oxygen of the blood 
and being but tarelv found in the blood in which oxygen is abundant; 
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motile, the movements being both undulatory and rotary; and sporulates 
within the body. It Withstands putrefaction, and is found abundantly 
in the tissues a long time after death, even up to six months. A refer- 
eir;e to the description of the anthrax bacillus will show that in regard 
to all the features just mentioned the bacillus of blackleg is the direct 
antithesis of the anthrax bacillus. Like the latter, however, this bacillus 
persists in the soil for an almost indefinite period and blackleg can be 
readily produced by inoculating the washings of marshy soils that have 
been contaminated a long time previously. The disease occurs under the 
same conditions and on the same class of country as anthrax. An obvious 
preventive measure, therefore, is to avoid) depasturing young cattle on wet 
ciayey or marshy soils during the age period of this disease. It would 
seem to be necessarv for there to be wounds or scratches of the mucous 
lining of the mouth or alimentary tract before the disease can be contracted, 
for it is probably only conveyed by inoculation. In this connexion it is 
significant that the age period of the disease is synchronous with dentition 
changes, and it is likely that in the great majority of cases the inoculation 



A. Bacillus of blackleg. 

B. Bacillus of blackleg showing drumstick develoi)nicnt. 


o( curs through the raW edges of the gums when the milk teeth are being 
cast. ^ Pasturing on scrub or on spear grass or other rough herbage is 
also likely for obvious reasons to predispose to the contracting of the 
disease. 

Lack of vigour through high condition on the one hand or through 
poverty on the other is a noticeable auxiliary cause, as also are chills 
and sudden changes of weather during the spring when voung stock are 
shedding their winter hair. 

Symptoms. —^The period of incubation or time elapsing frc«n inocula* 
tion to the manifestation of symptoms varies from one to five days, the 
average being two days. The animal then becomes dulb feverish and 
depressed ; there is loss of appetitie and rumination, and a marked increase 
of temperature. A stiffness or lameness in walking is then observed. 
This is usually confined to one limb and there quickly succeeds a 
swelling or tumefaction of the affected limb or of some other part of the 
body. The swelling is small at first but extends very rapidly and may 
acquire a considerable size in a few hours. It is hot and painfulC 
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and when rubbed or pressed* with the hand a crackling nodse is heard 
due to the distension of the tissues beneath the skin with gas. Later the 
sv^elling becomes cold and insensitive, and on being lanced a dark-red 
frothy and offensive fluid exudes along with bubbles of gas. As th^- 
disease advances the animal rapidly weakens, the breathing becomes 
very distressful and, preceded by a rapid fall of temperature, death results 
in from one to three days. 

Post-mortem Examination. —The carcass—the internal organs as well 
as the tissues underlying the skin—^will be found greatly bloated or dis¬ 
tended with gasu The tissues in the region of the swelling are engorged 
with dark, frothy blood; they are friable, breaking down readily under 
finger pressure and have a bruised pulpy appearance. The bacillus is 
present in this pulpy mass in large numbers. The lymphatic glands in 
the neighbourhood are enlarged and congested. The lungs, liver and 
kidneys are also usually congested but ^e spleen is rarely enlarged. 

Prevention. —Recovery practically never occurs and curative treat¬ 
ment is useless so that quick destruction of all cases definitely diagnosed 
as blackleg is a wise prcwedure. The carcasses should be burnt and the 
disinfection methods and other preventive measures recommended in 
anthrax cases and for infected areas should be carried out in every 
detail. Cultivation of infected land is more successful in eradicating 
blackleg than anthrax, the aeration of the soil effected by the cultivation 
operations being inimical to the development of the anaerobic germ. 

Preventive Inoculation. —Immunity against blackleg can be pro¬ 
duced artificially by subjecting the system of an animal to the action of 
the weakened toxins of the bacillus. This may be done by different 
method but that which has been most successful is the use of a weakened 
virus or vaccine prepared from the diseased flesh according to the 
method of Arloing, ** Forty grammes of the diseased muscle are dried 
rapidly at 32 degrees C. (90 degrees F.) and triturated in 80 grammes of 
water. This is divided in 12 equal parts and put on plates in two 
thermostats, six at 100 degrees C. (212 degrees F.) and six at 85 degrees 
C. (185 degrees F.) where they are kept for six hours, when it forms 
a dry, brownish powder. One-tenth of a gramme (i J gr.) of this powder 
is dissolved in five grammes of distilled or boiled water and will furnish 
ten doses. The animal to be protected is first injected in the tip of the 
tail or elsewhere with the virus prepared at 100 degrees C., and ten davs 
later with that prepared at 85 degrees C.** (Law.) A peculiar fact alx>ut 
the weakened virus so prepared is that its full virulence is regainerl l>y 
the addition to it of a small quantity of lactic acid. 

The Pasteur Institute prei>ares the vaccine, and issues it in the form 
of short threads that have b^ soaked in a virus of required strength 
and afterwards dried. The threads are introduced under the skin by a 
special needle after the manner commonly practised in inoculation for 
pleuro-pneumonia. An American firm also distributes virus prepared by 
the Arloing method but in the form of solid pilules which are injected 
under the skin by means of a syringe fiitted with a canula, needle and spring 
piston. 

For the successful prevention of the disease on infected farms or in 
infected distrirts all the voung cattle between three months and two vears 
old should be inoculated in the spring and autumn. The two inoculations 
arc necessary because the protection which it conveys only lasts about six 
months* 
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It should be mentioned that this method of immunizing stock against 
blackleg sliould be restricted to cattle on infected areas otherwise there 
is grave risk of introducing the disease into new country. Such risk is 
much greater if the inoculation is carried out during the hot summer 
season. 

In New South Wales also blackleg a notifiable disease, the penalty 
for failure to report being £$0^ and for selling or purchasing stock 
afFectedi with it the fine is £100* Under the Noxious Microbes Act 1900 
preventive inoculation by priA*ate owners without a licence from the Chief 
Inspector of Stock constitutes an offence. 


THE MALLEE FROOTAGE OF THE MURRAY RIVER. 

An Undeveloped Province of Victoria. 

(Contiiiuetl from page 266) 


A. 5 . Kenyon, C.E*, Engineer for Agriculture* 

The Lands Around Mildura. 

Carwarp, already referred to in connexion with the Nowingi country, 
lies immediately alxjve the Mildura Concession. Since the first part of 
this article was published, the Victorian Government has decided to estab¬ 
lish a settlement at Carwarp, along with the Nowingi lands, on lines laid 
down in a joint memorandum by the Surveyor-General, the Director of 
Agriculture, and the Engineer for Agriculture. These ofllcers consider that 
thf Mallee frontage may be successfully settled under special conditions 
suited to the locality. To quote their exact words: — 

“ We consider that its successful settlement can only be expected under 
the following conditions:—^All homesteadb to be on the river frontage in 
settlements of from twenty to fifty families, each homestead block to i2on- 
sist of alK>ut forty acres, of which tw^enty w^ould be irrigated* annually. 
Plant and works to b<| constructed and managed by the Government. 
Each settler to have a considerable area, from 400 acres upwards, of the 
interior land. This large block would be utilized for wheat-growing and 
grazing, as seasons permitteil. The title for the homestead and wheat- 
glowing blocks should be inseparable, and improvement conditions of a 
stringent character should be enforced. Residence on the homestead 
irrigation block, and* systematic cultivation of the wheat block to be made 
compulsory. The limitation provisions of the Closer Settlement Act as to 
tranisfers of titles and continued application of residence conditions to 
apply. 

Care will l>e required in the selection of suitable settlers. Terms of 
payment should) he made easy in the early years, and •±arges for irriga¬ 
tion should be levied. The Crown Lands charge for the land to be on 
the basis of its value, subject to irrigation advantages, but otherwise 
ujiimproved. 

Carwarp, some thirty miles by the frontage track from Mildura, and 
ten from the Nowingi railway station, has been selected as a site to recom¬ 
mend for a first settlement. It forms part of an area reserved by the 
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Victorian Water Supply Department as an irrigation block, but since re- 
iinquished by it. The Nowingi subdivision of good land, suitable^ for 
wheat-growing but not capable of supply with permanent water, is within 
reasonable distance of Carwarp, and close to the railway line. 

An area, containing about 1,800 acres, fronting the river at Carwarp 
has been roughly levelled and its suitability for irrigation ascertained. 
The cost of pumping plant, channelling, &c., may be estimated at 
^5,000, and this would suffice to supply water over the whole area, cut 
up into about forty homestead blocks. The river flats, about 1,000 acres, 
would be available for grazing, and could be used under commc»iage con¬ 
ditions, or otherwise, as might be arranged. The charges for irrigation 
water supplied should not exceed 15s. per acre per annum on the area 
irrigated. 

The proximity of Mildura should insure a fair number of settlers con¬ 
versant with irrigation methods. Settlers should possess some capital, 
either in stock, implements, or cash. 



DROUGHT RESERVES, SOUTH AUSTRALIA. 


There is much of the inferior Mallee land suitable for wheat growing, 
but on which the absence of water catchments renders it impossible to 
secure water storage, and on which it would therefore be futile to attempt 
residential settlement. the utilization of the frontage lands (with irri¬ 
gation), in conjunction with the back lands (without irrigation), this 
difficulty may to a great extent be overcome, and large areas now prac¬ 
tically unused can be rendered productive, thus developing railw^ay traffic 
or river traffic, according to position. Previously, the Murray waters 
question has prevented the prosecuticm of such a scheme, but the present 
favorable prospects of Inter-State agreement^ justify the submission of 
these proposals, which we recommend for consideration.” 

The Mildura Concession. 

Within the boundaries of the Mildura Concession, an area of about 
200,000 Uteres, at present held under lease by the debenture-holders, the 
sudcessors to Chaffey Bros. Ld.—but the term of w^hich expires in 19x1— 
there are large tracts of the finest quality of soil and timber. Sandalwood 
and belar {easuarina lepidophloia) predominate; there are also very 
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large areas of open grassy plains. This class of country runs right down 
to the river; there are but little river fiats, and hardly any inferior country. 
Old salt-lake beds, or “ copi ” * flats, occur fairly frequently. Adjoining 
and above the present irrigation settlement at Mildura is Red Cliffs, an 
illustration of which appeared in the previous article. Here an area of about 
25,000 acres has been alienated to the debenture-holders in exchange for 
other freehold lands owned by them. It is understood that, at an early 
date, the whole of this area will be brought under intense culture, on lines 
similar to Mildura; but avoiding, by using the experience acquired there, 
some of its initial errors. Pumping would be done by one plant, with a 
single lift, to the highest point of the settlement, and thence would be 
distributed throughout by gravitation channels. Only the classes of soil 
suitable would be irrigated. The chances of success of such a settle¬ 
ment should be rosy, though there may be some doubt as to the sufficiency 



KULNYNE HOMESTEAD. 


of the local market to absorb profitably the production from an area about 
twice as large as Mildura itself. Other markets, and oversea ones, must 
be obtained, and lower prices than our markets accepted. 

COWANA. 

Adjoining Mildura, but below it, and outside the limits of the con¬ 
cession, there are further areas of first-class land; high, it is true, but 
easily irrigated, the river being in close proximity to the greater part. 
Large billabongs, capable of being considerably improvedi and made into 
valuable storages, are numerous. The Water Supply Department, some 
few years ago, marked out an irrigation settlement area here, but no 
further action has been taken. The firat-class lands extend back some 
20 miles, until the desert or white-sand and porcupine country is reached, 
so that there are here practically no infetior interior areas. 

The Frontage below Mildura. 

Just below and immediately opposite the junction of the Darling River 
with the Murray, is Yelta, the site of another irrigation reservation. The 
important town of Wentworth lies some few miles up from the junction. 

* Sulphate of lime, called **copt" by the nati^ee. who uaed the material laifely for decomtive 
purpoftee a« a paint, after beins burnt. 
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Here the frontage changes compietelv in character, due doubtless to the 
different class of silt brought down by the Darling River. 

The River Flats, 

From Swan Hill downwards to the junction, the box flats are com¬ 
paratively narrow, and of small extent. The Mai lee country—the red 
soil, as contrasted with the grey soil of the flats—comes in at frequent 
intervals to the frontage, and forms cliffs, more or less elevated above the 
river surface. The timber is fairly large, and has almost all been ring- 
barked. Below the junction, the flats are extensive, stretching back from 
the river some eight or ten miles. There is, as before, a certain extent 
of red-gum flats, growing a large amount of lignum {folygonum)^ willows 
{acacia stenofhylla), and some grass. The distinction between the higher 
and lower box flats ceases to exist. Large open expan.ses of grey plJiin, 



IN THE BACK COUNTRY, CABBAGE BUSHES. 


almost wholly devoid of grass, stretch in all directions. Sparsely scat¬ 
tered about are plants ol annual saltbush, and some creeping varieties. 
Dotted here and there are clumps of box, which require close inspection to 
make sure that the\ are box, and imt some variety of myall. None of it 
has been ring-barked. Rarely more than 12 feet high, with its stems 
twisted and ragged, it is the most mean looking of all the eucalypts. 
Stumps of trees cut down in the early days of occupation to make fences 
which have since disappeared, show that the box trees have not grown per¬ 
ceptibly in the last 40 years. The soil is grey, and of a very close texture. 
It would not be suitable for continued irrigation without considerable ex¬ 
penditure on siibsoiling and working. Nevertheless, an occasional flooding, 
a rare experience, produces a considerable amount of feed. Prior to the 
advent of the white man and his fleecy flocks, the flats were well covered 
with saltbush—old man, and the smaller varieties. These are alnr«Dst ex¬ 
tinct in Kulnyne, which occupies about half the distance to the boundary; 
although they are fairly thick on the lower half, Ned's Corner Run. It 
is not impossible that with a denser population and smaller holdings, the 
irrigation of these flats in a cheap way to start the growth of the perennial 
salttoshes, with some extent of cultivation of the annual varieties for the 
making pf silage, will be found profitable. The experiment will be well 
worth trying later on. Low rises, a few feiet elevation only, occur at in¬ 
frequent Intervals. They are of reddish soil, and run back generally to 
the Mailee lands; they are probably the caps of buried ridges and spurs 
from the high groutsd. One or two in Ned's Corner Run, particularly. 
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jj'tretch right to the river, aiid would form suitable points for settlements. 
There is only one lake, Walla Walla, in the whole lergth, but this is well 
suited for storage. 

The Mallee Country. 

From these river flats rise the Mallee lands, all of the finest quality* 
They are equal to the bc?st above Mildura, and are much more extensive. 
In fact, the disposition of the land is reversed below the Darling; above, 
the frontage is gooti, and the interior lands of only moderate quality, while 
below, the frontage is inferior and the back country first-class quality. 
The good land extends back some to to 12 miles, reaching a total dis* 
tance from the river of about 20 miles, and abuts on t]»e very poor white 
sand ridges north of the Cow Plains district. Considerable areas of salt¬ 
bush are interspersed through its extent. Good water catchments are numer¬ 
ous, while the rainfall, though light, is apparently somewhat better than 
that of Mildura. 

Rainfall. 

The records of Ned^s Corner Station cover a period of nineteen years, 
and the average pretnpitation is 10.20 irches. The records at Wentworth, 
however, for the mu:h longer period of 35 years, and taken by an official 
observer, should be more reliable. They show an average rainfall of 11.75 
inches. Lindsay Cliffs, in New South Wales, and Renmark, in South 
Australia, show rainfalls averaging over ii inches. The mean annual rain¬ 
fall may, therefore, he set down at a little over 11 inches. 

Existing Settlement. 

The country from Mildura to the South Australian boundary is held 
under grazing lease in two propertie?*—Kuln>ne and Ned's Corner. The 
so-called islands, that is, lands lying between the main channel of the 
river and its billabongs, of Walpoola and Lindsay, belong to the Council 
of Agricultural Education and are leased to the adjoining run-holders. 
Three homesteads, Cowra, an out-station, Kiilnyne and Nedi’s Corner, with 
a few huts for IxJundary-riders, comprise the whole of the settlement. 
Wild dogs are numerous and destructive, and rabbits are running every¬ 
where. The back country is fairlv well supplied with tanks; but the 
insecurity of the present tenure precludes much work on improvements. 

Settlement in the Neighbouring States. 

A marked contrast is observable once this State is left. Driving through 
the Beardy Gate, in the vermin-proof wrire-netting fence on the bDundary, 
some 23 miles .south of the Murrav, into South Australia, evidences of 
agricultural occu})ation are quickly met with. A dairy herd of fair quality 
is first seen, then fences—for the Mallee, fairly substantial ones— appear. 
Several croyis are passed, looking, despite a rainfall well below the average, 
very promising; parts of them bid fair to \ield up to three bags per acre. 
Stacks of hay just carted in .show provision against drought. Continuing, 
the Murray frontage is reached, all well settled with comfortable home¬ 
steads and large cultivation paddocks. Renmark, an irrigation settlement 
on similar lines to Milrluia, is fairly prosperous, although it suffered severely 
from^ the heat wave at the commencement of last year. About 4,000 acres 
are irrigated annually, returning in fruit about 000. This yield 
may be expected soon to considerably increase, as there is a large propor¬ 
tion of newly-planted land, not yet', of course, in full bearing. Several 
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other irrigation settlements are being established by private persons or 
-syndicates. In some instances, the irrigation of the flats, or, rather, the 
tieds of large lagoons for lucerne growing and pig breeding, is being 
initiated; others are proceeding on the more accustomed lines of fruit 
growing. 

Village Settlements on the South Australian Murray. 

To cope with the unemployed problem, and also to experiment with 
oo*operation, there were formed, in 1894, some eleven settlements on the 
River Murray, on more or less communistic bases. The Government as¬ 
sisted the settlers by loans, and by the construction of pumping plants. 
Lack of practical experience and inability to maintain the communistic 
ideals without disagreement, led to the practically total failure of these 
ventures. Lyrup, near Renmark, but on the opposite side of the river, 



A SOUTH AUSTRALIAN SETTLER^S CROP, NOVEMBER, 1905. 


i« an exception, and is moderately successful, its proximity to that settle¬ 
ment giving the settlers a chance of learning how to irrigate and cultivate 
successfully. The abandoned settlements, with the pumping plants, have 
all been leased for irrigation purposes. The soil, the climate, or the water 
supply cannot be blamed for these failures. The cause must be sought 
in the other element necessary to success, and that is man himself. Human 
•nature does not appear to be yet ready for the communistic ideals; certainly 
not where initial conditions are adverse. 

New South Wales. 

New South Wales has not done so much with her frontage as South 
Australia. Only cme irrigation settlement, the Wentworth, has been 
-started. It is, as yet, anything hut successful, although recent reports show 
improved prospects.^ The soil is principally river flats, requiring henw 
and frequent waterings, and much cultivation. It is al.so in parts very 
saline. Along the frontage, however, are numerous settlers, generally hold¬ 
ing under lease, at very low rentals, large areas, including the back country. 
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Some very fine instances of successful farming are to be met with. Just 
opposite the most northerly part of Victoria, is Lindsay Cliffs, a farm 
owned by Mr. Wilkinson. The mail route from Morgan to Wentworth 
passes close by, and a post-office and police station, known as Cal Lal^ ad- 
join. The area of the farm is 2,030 acres in all, some 600 acres being 
freehold, and the remainder leasehold. Mr. Wilkinson went there 23 years 
ago with some hundreds of pounds in cash and stock; his property is now 
worth nearly as many thousands. 

The farm, as an example of successful pioneering under adverse con¬ 
ditions, merits some description. About 30 acres of the frontage is irri¬ 
gated for fodder, the produce being almost wholly consumed by the working 
and dairy stock of the farm, comprising some 25 horsi^^s and 20 cattle. 
There are, besides, about 250 sheep grazed on the stubble and fallow. 
The main reliance is placed on the wheat crop, for which about 600 acres 
are cropped, a similar area is fallowed, and land cropped the previous year 
is allowed to stand one year for grass. About 100 acres are cut for hay, 
there being a lucrative trade on the river for chaff. The average yield 



SltUPPING, LINDSAY CUFFS' FARM. 


for the 22 crops harvested is a little over 10 bushels per acre. A new 
variety of wheat has been cultivated for some years past. The results 
so far obtained show that an average yield of about 12 bushels per acre 
would have been obtained had that particular variety been grown for the 
whole period. Last season, up to 18 bushels per acre were stripped, and 
the average came to over fourteen. The rainfall for that year wag only 
8 inches 68 points from January to November inclusive. A very nice 
orchard, a healthy vegetable garden, and many flowers and shrubs surround 
a stone-built house, roomy and comfortable. A large wharf, with sheds 
containing a portable engine driving the centrifugal pump, a flour mill, saw. 
bench, lathe, and chaffcutter, is close to the house. Large implement sheds 
and bams hold the latest farm machinery and an ample supply of fodder. 
A smithy ^d carpenter’s shop contain a more complete set of tools and 
appliances than are generally to be found in our country towns. The farm 
gates are of iron, flat and round iron and tubing being" used. All this has 
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been achieved with a rainfall of ii inches on land generally reckoned use¬ 
less for settlement except in very large areas. 

This account of what has been done in the other States in utilizing 
the Murray frontage would at first give the impression that we are much 
behind those States, and have lost considerably by our delay. This is not 
-SO in reality. The frontages were held under leases granted in 1883, and 
expiring only at the end of 1903, just after a protracted period of excep¬ 
tional droughts. Since then, the scheme of settlement, outlined in the 
Departmental memorandum quoted above, has been under consideration. 
The country has been examined, and surveys have been made of selected 
iocalities under the supervision of the Surveyor-General, to whom the 
•credit for suggesting the present scheme of settlement must be givfw. The 
problem of utilizing our frontage lands so that the interior and really de¬ 
pendent country may at the same time be brought into profitable occupation 
is no light one. The experiment now to be entered upon with the approval 
-of the Government will need to be carried out with great care, for on its 
sucoessful issue depends apparently the provision of homes and livings for 



WINNOWING, LINDSAY CLIFFS' FARM. 


at least 3,000 families. The establishment of such a number of settlers 
with the inevitable business men and artisans along the Murray River 
will lend a different aspect to the navigation problem. Locks will be al¬ 
most essential, both for water carriage and for reducing the lifts of the 
pumped water. 

The Mallee fringe already occupied comprises some three to four mil¬ 
lions of acres, of which about one million acres are undefr cultivation, with 
returns of over one million poimds sterling per annum in wheat alone. These 
settlers have survived the most disastrous series of droughts experienced 
since the settlement of the colony, and are now prosperous. It is not so 
long since it was asfserted, and with much support, that it would 
pay the State to buv out all the Mallee settlers and allow the country to 
revert to its original state. The Murray frontage settlers, with an assured 
water supply, an assured irrigated supplv of fodder, and, on the whole, 
'better land, should enter upon their work with even greater prospects of 
success. -wn 
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THE OOMEATING OP TUBERCULOSIS IN CATTLE AND 
THE HYGIENIC PRODUCTION OF MILK. 

(The Proceedings of the thirty-fourth Plenary Meeting of the German 
Council of Agriculture, 8th February, 1906.) 

His Excellency the Right Hon. Professor Behring, of Marburg, said 
Gentlemen,—The combating of tuberculosis in cattle, and the hygienic 
production of milk are two questions in which not only cattle breeders 
and dairymen, but ail classes of the population, are deeply interested. 
'Consequently^, we find these subjects placed on the order of the day at 
. medical 'and veterinary congresses, at agricultural meetings of societies for 
the public welfare, and even in the counsels of the State. In a short 
report like this, I cannot, of course, touch on every point connected with 
the two problems; but must confine myself to describing as succinctly as 
possible what 1 have myself ascertained to be new and useful in the course 
of my own investigations. 

The question cf tuberculosis in cattle has, as we all know, two dif¬ 
ferent aspects—the economical aspect, which chiefly interests agriculturists 
and the States; and the sanitary aspect, which interests every individual 
unit of the population. From the economical point of view, and according 
to the latest computation, tuberculosis in cattle causes a pecuniary loss of 
30,000,000 francs (;£i,2oo,ooo) in France. I have had the opportunity 
of studying the calculation made by Professor Loraw, in the Grand Duchy 
of Hesse. He reckons that among the 300,000 head of cattle in the 
Grand Duchy, there is an annual loss of meat from this cause to the 
value of 500,000 marks (;^24,5oo). These are figures the great im¬ 
portance of which must be clear to everybody, and it cannot be called an 
exaggeration when it is said that cattle tub^ulosis lies on agriculturists 
like a heavy burden, or like a grinding lax, beneficial to no one, of at least 
I pesr cent., on the whole turnover from milk and beef. According to 
the figures which I have had an opportunity of seeing,, this annual turn¬ 
over amounts in the German Empire to more than milliards of marks 
(;^i22,5oo,ooo), so that, if we assume the damage from cattle tuberculosis 
to be I per cent., we gee a total loss from this cause of 25,006,000 marks 

225,000) per annum, which is about equal to the loss in France. But 
this loss, which can be reckoned in money, is not the only one caused by 
tuberculosis in cattle; it involves one still heavier in the twofold sacrifices 
of human life. Firstly, by the tiransmission of the germs of consumption 
to infants nourished by infected milk, and, secondly, by direcily increasing 
infant mortality, for the milk from tuberculosis cows in its raw state is 
not a proper substitute for mother’s milk, carrying with it, as it does, this 
danger of transmission of disease, whilst the treatment by which it is 
sterilized, and rendered innocuous at the same time, deprives the milk of 
its nourishing qualities. 

Therefore, it was a thankful task to search for some means whereby 
tuberculosis in cattle could be done away with, and it is not to be wondered 
at that when veterinary authorities and Government boards came forward 
with the statOTent that my bovovaccination is an efficacious remedy, a 
very* widespread interest was shown, and all such statements were followed 
with the greatest attention. Another factor probably played an import¬ 
ant part in exciting interest, namely, the hope that as a method has been 
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found preventing the transmission of the germs of tubercle from cattle 
to mankind by means of inoculatkw, so might a means be discovered of 
protecting human beings by direct inoculation from the transmission of 
the germs of consumption from other human beings. 

And, indeed, it is only natural to suppose that what is possible in lower 
animals should also be possible in the human race, when we consider that 
the most important healing processes have been arrived at through experi¬ 
ments on animals. At the close of my lecture, 1 will sa\ as much as my 
investigations up to the present time will admit as to the possibility of 
combating tuberculosis in human beings by new methods. But at present 
I must confine myself to the subject imposed upon me by the Council of 
German Agriailtune, namely, cow’s milk as an article of food, firstly for 
infants, and secondly for the human race in general. 

In cities, especially in large cities, more than one-half of all the infants 
born have to be fed with substitutes for mother’s milk, as the mothers either 
cannot, or will not, suckle their infants. And it does not seem as if the 
outcry in favour of natural feeding will have much effect in the near 
future. On the contrary, it seems as if it were a law of nature that 
when woman gives up domesticity in order to take part in public life, she 
loses not only the inclination but also the capability of suckling her own 
child. (Hear, hear.) 

With us in Berlin, two-thirds of the infants lx>rn havfe to do without 
mother’s milk, and let it be noted that it is not among the poorer classes 
that the greatest percentage of artificially nourished exists. No, the 
highest percentage of artificially nourished infants is found among families 
paying the highest rents. 

The most frequent substitute for mother’s milk—cow’s milk—would also 
be the best if it could l:>e supplied to the child from a healthy cow, in a 
perfectly clean manner, and in the same fresh state as the naturally 
nourished child obtains its mother’s milk. But this, as w^e know, is not 
the case; there is often a delay of from 18 to 36 hours before the infant 
can get its milk, in which interval the milk undergoes many changes, and is 
not at all the same article of food as it was in its first state. 

And now a word about these changes. They are well-known, and 
perhaps seemingly trivial, but it is well to realize the chief cause of them. 
Judging from my own experience, I should say there were two sorts of 
change, one a natural change, resulting in the sour fermentation of milk, 
and the other an unnatural changje, which we may call an alkaligenous 
fermentation, whereby the milk remains fluid. In the sour fermentation, 
the fatty subst/ances rise to the top, while the caseine beccxnes curdled, and 
is i^uspended in the whey or milk serum. This is a process similar to the 
coagulation of blood; except that we know that the curdling of milk is 
accompanied by the presence of micro-organisms of bacteria, which pro¬ 
duce acids, and this more especially when the oxygen of the air has free 
access to the milk. 

The other, which we call the alkaligenous fermentation, is quite dif¬ 
ferent. This takes place when the oxygen of the air is excluded or driven 
ouit j for instance, by heating the milk. The best wav to drive out oxygen 
from a fluid is to heat it The result is that milk kept in closed bottles 
is apt to undergo, not the sour, but the alkaligenous fermentation—in other 
wcMrds, to become putrid. We speak of the fermentation of an organic 
fluid when non-nitrogenous substances are decomposed in it; when, on the 
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other hand, albuminous (nitiogienous) substances are decompo^ in a fluid 
we get the condition which is called putrid. The milk, which has under¬ 
gone the alkaligenous fermentation, and which does not curdle, yields 
compounds of peptonised albumen, which have a smell and a bitter taste 
and a tendency to the development of gases. Sour fermentation gives us 
a milk which is still excellent food, though not for infants. The secretion 
of the caseine and fatty substances prevent it from being in itself a 
proper food for infants. But sour milk can very well provide food for 
infants in thje forms of butter-milk and whey, both of which have proved 
an excellent basis for infant feeding, even in cases of mal-nutrition. It 
is true that carbo-hydrates must be added* to the butter-milk because the 
separation of the fatty substances and of the milk-sugar hich passes over 
into the whey induces a lack of non-nitrogenous substances. Similarly 
whey must be specially prepared, and this is a very imf)ortant point; but 
all eminent children’s doctors are unanimously of opinion that the two 
fluids produced from sour milk, namely, butter-milk and whey, form ex¬ 
cellent nutritive material for infants and young children. And however 
strange this may at first have appeared to scientific men, it is in reality 
quite natural. The constituent parts of the milk which the infant has 
need of for his nourishment, and which cannot be replaced by anything else, 
are not the fat and sugar, which can be given him in many other fornis. 
No; what is absolutely necessary to him, so necessary that he becomes ill 
if it is withheld from him, are the component parts found in the milk 
serum—albumen, blood-forming iron, and bone-forming lime. These 
substances are retained in sour fermentation, but they are totally destroyed 
in the process of putrefaction. We cannot feed an infant properly with 
milk which has undergone alkaligenous fermentation; but we can very 
well feed an infant with the above-mentioned substances tiaken from milk 
which has undergone thie sour fermentation, for the very sourness prevents 
further decay—a most admirable provision of nature. I should like to 
call attention to the fact that coraparativelv little has been done, even by 
scientists, in the way of investigating the mineral components of milk by 
means of experiments on animals. When experimenting on food stuffs, it 
becomes very clear what an important part is played bv the inorganic com 
ponent parts of milk. There is much talk of milk ferments, and it seems 
to he believed that the<|e are special substances in the milk, but the investi¬ 
gations which I have been carrying outj for several years in my laboratory 
have shown that the milk ferments are, as a matter of fact, "closely con¬ 
nected with those substances in the milk, containing iron, lime and mag¬ 
nesia, which we must realise as being combinations of iron, lime and mag¬ 
nesia, with certain very ooagulable albiuninous substances. There is still 
another substance, which is destroyed by the alkaligenous fermentation or 
putrefa^ion, and that is the nerve-forming substance, a fatty matter, but 
one which differs from the fatty matter ^ butter. Lecithine is also an 
important element. All these substances are well conserved in sour milk, 
but they are destroyed in milk which has undergone alkaligenous fernHen* 
tation. 

And now comes a point which must possess extreme interest for cattle 
breeders and dairymen, namely,^ that we can repeat the process of alkali¬ 
genous fermentation, with all its characteristic features, by the simple 
heating of fresh milk. By extreme heating of fresh milk, the genuine 
coagulable albuminous substances are denaturalized. Albuminate is first 
produced, and then, by furthfer heating, pepton. The milk assumes a 
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more or less pronounced boiled taste, which, gives place later on to the 
bitter taste of pepton* In bailed milk, all the fermentative qualities dis¬ 
appear, and this I believe to he caused by the disintegration of the albu¬ 
minous substances combined with the mineral constituents of the milk. 

It would, however, be erroneous to exaggerate the disparaging criticism 
on boiling milk. We are indebted to Pasteur for a process calculated to 
render the milk bacteria harmiess, and at the same time to conserve the 
natural qualities of the milk. He it was who first called attention to the 
fact that milk fermentation was caused by bacteria, and who, by his epoch- 
making discovery of contagium vivum^ gave a startling proof of cause and 
effect between bacterial propagation, and fermentation, and putrefaction. I 
allude to the process of Pasteurising, as it is called, a name which is much 
too loosely applied in the gjeneral tendency to call any sort of milk-heating 
Pasteurising. Pasteur’s process consists of heating milk up to 75 degrees, 
not higher, and for no longer than half an hour, after which the milk must 
be quickly cooled. I have made the experiment not only with cow’s milk 
but with mother’s milk, and find that when quite fresh milk is so treated, 
it retains the fermentative and cell-forming qualities of milk. It is quite 
a diffijrent matter when milk is heated up to 80 degrees, 85 degrees, or 
more, all these qualities then being lost. Perhaps I may have time to 
return to this subject, and point out that by my feeding experiments on 
calves I have been able to show indisputably that it is impossible to rear 
healthy calves on milk which has been brought to a high temperature or 
boiled at 100 degrees. This is not an experience confined to cattle on 
my own property near Marburg ; but one which has been made on estates 
in Bohemia and Hungary. On the Hungarian estates of Prince Louis of 
Bavaria, and on the Teschen estates, hundreds of calves have been under 
observation, some of which have been fed on uncooked milk, and others on 
boiled milk, showing that milk brought to a high temperature is not suit¬ 
able for the normal rearing of calves. In the eighth number of my contribu¬ 
tions to Experinnentcil Therapeutics, I have given detailed reports of a 
series of these experiments. 

Although I have expressed my approval of Pasteur’s method, I must 
nevertheless mention that it is not always free from danger. If milk 
which is not fresh, but which has always begun to undergo the alkali- 
genous fermentation, is heated to a temperature of 75 degrees, the same 
changes take place as is the case if fresh milk is heated up to 100 degrees. 
It has been recognised by many children’s specialists that milk brought 
into the house in the first stages of decomposition, and then heated, is 
the chief cause of many childrens diseases, as, for instance, the scurvy- 
like Barlow’s disease, and the rachite disease. All this can be produced 
in calves, too. I have spared neither time nor money to solve this ques¬ 
tion, not only in theory but in practice. I hav»e fed a great nurnbCT of 
calves regularly with heated milk, and have found that the diseases similai 
to, scurvy and the bone malformations of rickets can be produced artifi¬ 
cially, and when I took milk such as is generally given to infants ini out 
large towns, that it was the surest way to kill most of the calves by setting 
up an exhausting diarrhoea; conditions similar to those that we deplore 
during the periods of high infant mortality in the sununer months. 

The subject of milk heating is a complicated one, and cannot be dis¬ 
missed in a few trite words. But one thing I must say, as a result of my 
experimental studies, that sterilised milk is not idea] milk, nor yet is un- 
stmlised milk neoessarily the essence of everything evil. One fact remains 
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—statistics and experience show that on perfectly good cow^s milk, we can 
rear up men and women in every way fit to fight the battle of life, as 
those who have been suckled at the breast, but we cannot say the same about 
sterilised milk, which is now so highly praised as infant’s food. 

From all this, you see that the milk question presents a real dilemma. 
We cannot supply milk fresh from the cow’s udder into the houses of the 
consumers in large cities at moderate prices, and yet we must not employ 
the sterilising method of heating on account of its deteriorating effect upon 
the milk. It may, therefore, be imagined that it was a pleasant task to me 
to search for ways and means of obviating the deleterious effects of bac¬ 
teriological decomposition, while at the same time conserving the milk so 
long in a proper state as to enable it to be conveyed the consun^ers’ 
houses for infant feeding. It is a great pleasure to ba able to inform you, 
gentlemen, that years of observation have shown this not to be so very 
difficult after all. I do not speak of formalin milk; I do not allude to 
the other antiseptic remedies which have proved so valuable to agricul¬ 
turists in comibating mortality among calves. I allude now only to the simple 
and well-known methods of hygienic cleanliness in the oow-house, which 
methods I have treated on at some length elsewhere (see ** Principles of 
Milk Hygiene,” in No. 8 of my contributions to Experimental Therapeu¬ 
tics), and, lastly, to the proper selection of suitable milk cows. What 
I have already published need not be repeated, but I should like to call 
your attention to two things which, as far as I can see, have not yet been 
sufficiently noticed, at least not in Germany. But first I should like to 
give some examples of what can be done by the aforementioned means. 
Last summer, in the hottest months, on my small estate, about a quarter 
of an hour from Marburg, I had milk from selected cows milked straight 
into wide-necbed bottles. The bottles were closed, and transported to 
the Institute of Hygiene, the thermometer standing at 20 degrees, and 
for five or six days these samples of milk kept so fresh that tliey could 
be used as sweet milk. I have, moreover, l^een authentically informed (one 
case I know of was in Saxony, anothigr in 'Berlin) that bottles of milk 
were transported to America and back again to Germany after special pre¬ 
cautions for cleanliness had been taken, and the milk still found to be in 
a perfiectly good and drinkable condition. The best results, how^ner, in 
milking that I have hitherto heard of have been attained Iby Dr. Willem, 
in Laeken. With the support of the Ministry of Agriculture, he keeps a 
fi^rtain number of cows under such conditions that he can send milk every 
day to Verviers, Ghent, and Bru.ssels. It is delivered to the consumers 
in such a state of purity as regards germs (under 100 germs to the cub. 
cm.), as is only found in a few exceptional model German dairies. But 
this is not all. Of the milk thus sent (and’ this is a business enter¬ 
prise, not an expensive scientific experiment) some samples are always 
forwarded to the Hygienic Laboratories in Verviers, Ghent, and Brussiels, 
where they are examined in order to see how long they remain in a state 
of purity as sweet milk. Thirty-five successive investigations have shown 
that not a single one of these samples of milk curdled sooner than oni the 
eleventh dav; most of them not till between the twentieth and thirtieth 
days, some lasted fresh till the seventy-fifth, and one till the ninety-third 
day. These results exceed everything that one could venture to hope. 
W{ien T learned that Willem's statement of his results was received in 
many quarters with scepticism, I took measures to inform myelf of his 
method of proced’ure. I know Willem to be an extremely,. trusWorthy in- 
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vestigator of milk, and therefore I can guarantee what he says. The attain¬ 
ment of such excellent results was only possible under two conditions, con¬ 
ditions such as we have hardly contemplated as yet; firstly, the establishment 
of a special milking room for cows giving children’s milk; and second!), 
the careful selection of cows suitable for the giving of milk poor in germs. 
There is only a very small percentage of such cows. 

As regards the taking of milk cows into a special milking room, this 
demand has been approved, at least in principle, in many quarfcirs. I 
have already seen such milking rooms on a farm near Dresden, in Ohorn, 
and in other places, though these did not3 comji' up to the requirements of a 
model milking room. There would seem to be too little stress laid on 
the testing of the air in such rooms for germs, and on seeing that the air is 
pure enough to meet the demands of an aseptic milking room. I should 
like to relate my experiences in my own stalls during the last few weeks 
in the experiments of the well-known children's specialist, Dr. Salge, who 
has been appointed assistant to Privy Councillor Heubner. Dr. Salge 
has made very careful comparative experiments, testing the air of the cow¬ 
house where the animals are fed, for germs. He was especially careful 
in testing the air of a separate milking room which I had built into the 
cow-house, with the result that this room, which seemed to be perf^ectlv 
fitted for its purpose, and which could be disinfected with steam, was 
found to be quite unsuitable to the requirements of a milking room for 
-obtaining germ-free milk from healthy cows. 

On the other hand, when the animals were milked in a spot on the 
meadow behind th/i farm-yard, where the air was almost free from germs, 
we found all the requirements of an aseptic milking room fulfilled in the 
simplest way. 

Looking at this question, therefore, from a practical ix>int of view, it 
is very simpte to avoid speedy fermentation of the milk. In summer the 
cows must Ije milked in the meadow, where there is no dust; in winter, the 
same ditficulties do not arise, and thus we take a very simple step forwards 
for the provision of milk suitable for infant feeding. But that is not all. 
You can build the finest model cow-houses—you ran fulfil every condition I 
have laid down, sparing no expense, and yet \ou may he unable to obrain 
anything approaching the results obtained by Dr. Willem and myself. 
And for this reason: a wry great deal lies with the cow itself. From 
recent experiments, made by Dr. Willem and myself, it has liecn found 
that in the udder of a healthv, cleanly-kept cow there are no living and 
propagating germs at all. The milk of a normal milch cow, an ideal 
milch cow, kept under perfect!) healthv conditions, should therefore con¬ 
tain no germs whatever. As a matter of fact, however, there are ver^ 
few such normal cows in our cow-houses. For instance, among my own 

milch cows, hardly 10 per cent, even approximately approach the con¬ 
dition necessary in a normal cow. 

Now comes ani^her remarkable point. When these cows, which yield 
so many bacteria in their milk, are carefully examiried, it is found that 
it is by no means the whole udder which is infected by bacteria, but per¬ 
haps only one quarter, or, at the most, two quarters, of the- udder, the 
other quarters being normal. We have carried out a great number of 
excessively troublesome experiments in Marburg, and have convinced our¬ 
selves that a cow may have a positively healthy appearance and yet yield an 
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immense quantity of bacteria from her udder. There is no defect per¬ 
ceptible in herself, or her udder, and yet in a sample of her milk sphaero- 
bacteria, so-called streptococci and staphylococci, are found coming; from 
one teat alone in such enormous quantities that this single cow is capable 
of spoiling the milk of the whole dairy. ^ The fewer of these coccus 
cows there are the easier it is to keep down the germ contents of the mixed 
milk of the whole dairy, and from all this it may be understood that, in 
spite of the finest model dairies, one may be unable to obtain satisfactory 
results unless one weeds out the so-called coccus cows. We have suc¬ 
ceeded in finding a way of sterilizing the udders of these cows, so it is 
clear that the question need only be approached in the right way to find a 
satisfactory solution, and to abolish great evils. 

And so, gentlemen, without my going into further details^ you will see 
that we are not far from attaining such conditions as will make it possible 
to obtain milk for infant feeding which will keep fresh from four to six 
days. When the milk is supplied to consumers in a fairly germ-free con¬ 
dition, there is no objection to its being heated up to 75 degrees C., for not 
longer than half an hour, or to 80 degrees C. for not longer than a few 
minutes. If the milk has already be^ Pasteurised, or otherwise heated 
before delivery to consumers, or when it has begun to ferment, this is 
not the case; an alkaligenously fermented milk-remaining fluid would, 
more especially if boiled in the house, produce an extract of bacteria, yield¬ 
ing no albuminous substances suitable for infant feeding, no blood-forming, 
no bone-forming, no nerve-forming substances; an excellent medium for 
bacteria, for vegetable organisms, but unsuitable for the maintenance of 
animal life. If I may be allowed to use* a strong expression, I would 
say such milk is putrid, and may be classed among manures; it is fit 
for the dung-heap or the ploughed field, but should have no place in the 
stomach of a human being, and, least of all, in the stomach of an infant. 
(Hiear, hear.) 

If you were to question specialists, you would find that their private 
views are not so very different from my ow*n. Publicly there are, of 
course, conflicting interests, which havte to be regarded; there are charitable 
organisations, which would receive no subscriptions if the excellence of 
their method of sterilizing milk were to be doubted, there are the theorists 
Avhc* are so strongly corpmitted to one method, that they would find diffi¬ 
culty in publicly advocating more recently discovered truths. But go 
to them in private, and they are quite of the same opinion as myself, 
and say: ** We quite agree with you, we only require milk that we can 
give to infants just as it is, and without fear of infection.*’ If you 
were to go to Professor Heubner at the charity, he would say, “ I would 
rather pay 76. per litre for milk that^ I can give to infants^ in its 
natural state, than half the price for sterilized milk.** And this is self- 
evident. You have only to imagine the adopti<m of sterilization of 
mother’s milk as it comes from the breajM, in such a case you would, in 
all probability, have worse results than we now have with cow’s milk. 

But, this being the case, how comes it that the sterilizing of milk 
could become so widely advocated, and that even medical authorities 
encourage it ? There are many reasons for this. In the first^ place, I 
believe it is in a great measure due to the widespread erroneous idea that 
the human organism is best protected against disease wh^ it is kept in 
atmosphere, and fed’ with food, both totally free from bacteria. This 
it a dangerous error. Experiments made in the Pasteur Institute in 
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Paris, and by Schottelius in Freiburg, have shown that a newly born 
animal, human or otherwise, cannot by any means be brought up on 
sterile food. It would suffer from the lack of agencies which must 
assist in the function of digestion if this is to be performed properly. So 
we cannot approach these questions in su3h an erroneous spirit. When 
1 emphasize this, it implies no contradiction of the fact that there are 
injurious bacteria. You, yourselves, gentlemen, know better than other 
people, from the investigations you have made of the root bacteria in your 
legumes, that, while there are bacteria injurious to your vegetable crops, 
that does not contradict the other fact that there are useful and! harmless 
mi^ro-organisms. We do not by any means conceal the fact that there 
are micro-organisms in milk which cause disease, those, for instance, which 
cause anthrax, and foot and mouth disease. Cows whose udders contain 
the cocci I have spoken about, though they may appear quite healthy, must 
be weeded out from the list of those that can supply us with milk for 
infants in an uncooked state. There are, however, other germs of disease 
quite un:x)nnected with cows, which may be transmitted by the milkers. 
During epidemics of cholera or typhoid fever, dysentery, and other human 
<iiteases, milkers, who may be ill without being confined to bed, can 
easily transmit the germs of these diseases to the milk. It only has 
to be considered how far from cleanly in their person some of these 
milkers are, as they often have gatherings and sores on their hands, 
skin diseases, coughs, &c. These evils' are patent to the most superficial 
-observer; but from this I do not argue that it is necessary to sterilize 
milk; but only that as regards milking itself, as well as the way the milk 
is kept and treated, we should be guided by the same considerations which 
determine our actions in the question of drinking water. It would not 
occur to any one to lay down the axiom that drinking water must be 
sterilized; though drinking water, as an article of human food, is not 
nearly so coagulable as milk. The demand that milk should be kept as 
scrupulously clean as drinking water, I hold to be not only justifiable, 
but I feel convinced that this demand will, in a very short time, be 
■oflicially formulated. 

I think that this principle might have been accepted long ago, but 
that the means were lacking to enforce it, and as is so frequently the case in 
human life and practioe, difficulties which we cannot solve, w'e pretend 
not to see. As the matter now lies, I hope I have shown you that it is 
not a matter of extreme difficulty to obtain and keep milk under such con¬ 
ditions of cleanliness that it can be conveyed to the houses of consumers 
in a perfectly fresh state for infant feeding. And where the possibility 
exists, the will will always find the way. 

i must, however, mention a further condition, which must be fulfilled 
before we can give cow^s milk in its natural state to infants. This is 
a condition which has seemed, up to the present time, impossible to fulfil, 
viz;, that the milk should be entirely free from tubercle bacilli. And this 
con^tiem presents a difficulty, it would almost seem an insurmountable 
•difficulty, in giving milk in its raw state, ‘^ing how diseased our cattle 
are with tubercle. It is no use lapsing into generalities on this ques¬ 
tion, time does not admit of it. I will, therefore, come straight to the 
point, and say that I believe I have found a meansi of overcoming this 
last difficulty. I am firmly convinced that in bovovaccination, we have 
a means of obtaining cattle free from tuberculosis, and in a manner easy 
of practice; at any rate, much easier than the experiments made with the 
Bang method. 
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You are doubtless aware that I am not alone in sharing this x>nviction. 
The scientific basis of bovovaccination has been sufficiently confirmed by 
veterinary authorities in various districts and countries. I need only 
mention the veterinary colleges at Giessen, Darmstadt, Freiburg, Leipzig, 
Budapest, Alfort (Paris), and Lyons, where there are men whose names 
are well-known in veterinary science, who have scientifirially tested my 
method of inoculation for the combating of tuberculosis in cattle. The 
most valuable experiment has been made by Vall6e, successor to Nocard, 
as director of the greatest French veterinary college at Alfort, near Paris. 
Out of the 40 cows which he inoculated with my bovovaccine, closely fol¬ 
lowing my directions, there was not one single failure. Cliniaal observa¬ 
tion as well as subsequent dissection, 'showed conclusively That at the end 
of a year, during which period the same number of cattle kept for xwn- 
parative observation, had all become tuberculous, every one of the 40 
cows inoculated with bovovaccine remained in a perfectly healthy condition. 
These results made such an impression that at a great meeting held at 
Melun, at w^hich Vall6e read a paper on the subject, a telegram was sent 
to me saying that those assembled had special pleasure in informing me 
that I had achieved a triumph with my bovovaccine similar to that which 
Pasteur had achieved there 23 years before with his anthraxvaccine. 

As you are aware, Pasteur was not a doctor. During his whole life 
he had no right to write a prescription, and yet he revolutionized our 
medical science. When he wished to introduce his anti-anthrax vaccina¬ 
tion, he had the greatest difficulties to contend with. This W'as drastically 
pointed out by one of his coadjutors, who said: Every one awaited, with 
thrilling and-, perhaps, malicious expectation, the moment when the total 
failure of Pasteur would be clearly demonstrated by the dissections made.’^ 
It was, therefore, not without significance that this telegram made allusion 
tc: Pasteur. Not only Vallfe, but also Roux, the director of the Pasteur 
Institute in Paris, had stated that bovovaccine fulfils every requirement 
of a preventive remedy, that it is absolutely efficacious, and at the same 
time innocuous. This »scientific confirmation of the fact that we have 
here a remedy against tubercle in cattle does not stand! alone. It is also 
confirmed by the fact that far more than 100,000 units of my bovovaccine 
have been used in actual practice; these figures speak for theuLstilves. 

I should not like to* miss this opportunity of alluding to the names 
of some gentlemen who have taken a prominent part in introducing bovo- 
v.iccine into practical agriculture. First among these, 1 may mention 
Prinoe Louis of Bavaria, who, for the last three years, has had every one 
of the newly-born calves on 'his Hungarian estates vaccinated with bovo- 
vaccine by Dr. Strelinger. At a very early stage the question was prac¬ 
tically taken up by Count Schwerin at Gbhren, and Count Wolfsbagen, in 
Mecklenburg; also by the bailiffs of Archduke Frederick of Austria, and 
bv Prince Fiirstenberg. T could also quote names in Belgium, Holland, 
and Russia; experiments on a large scale have also been carried on in 
Prussia and other parts of Germany. These are private enterprises; as 
to State enterprise, the best organization for practical bovovaccination exists 
:n the Grand Duchy of Hesse, where Dr. Lorenz, under the direct patronage 
of the Governmient, conducts operations under model conditions, just as 
Vaccination against small-pox is carried on by us. 

This will show how natural is the conclusion that the time for testing 
the effects of bNDvovaccine is over. It is already an established fact; just 
as, eleven years ago, the scientific testing of my anti-diphtheria serum came 
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to an end:, and its practical value was established. From a practical point 
of view, there will be nothing new learned about bovovaccine, though 
scientific institutions are working away with it, just as they have been 
working away for the last eleven years with the anti-diphtheria serum, 
and have made no great progress. I have to mention this, for 1 find 
that just those directors of institutions and theoretical professors, who 
seemingly have no call to create anything useful in therapeutics themselves, 
are the very people who postpone the recognition of other people*^ suc¬ 
cessful efforts till the Greek Kalends, or, at least, until they themselves 
come forward with some so-called improvement on them. 

1 have, however, something to say calculated to damp enthusiasts on 
tl)e subject of the prevention of tuberculosis by inoculation. My expecta¬ 
tions of the rapidity of the extinction of cattle tuberculosis by bovovaccina- 
tion are much more modest than those of the Belgian official veterinary 
surgeons, who, after tests made with favorable results by a commission, 
published thdr opinion in the daily papers to the effect that in a very 
few years cattle tuberculosis would be quite stamped out by means of 
bovovaccination. According to my own experiences, I am not so optimis¬ 
tic, and I certainly never have given reason to indulge in such illusory 
hopes. I now give expression to my opinion that it would be a fatal 
error to believe that every young calf inoculated with bovovaccine will 
develop into a perfe:tly sound cow, and give milk perfectly free from 
germs. This will not be the case where the inoculation is made in a 
herd already infected with tuberculosis, and where the calves are not free 
from it at the time. It is impossible to prove with certainty whether an 
animal is already infected or not, and I have learned by experience that 
animals belonging to a diseased herd, and not inoculated with bovovaccine 
nil they are a few years old, occasionally show a redevelopment of the 
disease at the time of calving; this i»s then erroneously looked upon as a 
failure of bovovaccine. I would consequently call your attention to the 
f.'ict that whereas I would never seek to prevent the inoculation of an 
animal already infected with tuberculosis, as it can never do any harm, 
but only good, yet my bovovaccination is not a cure, but a preventive 
against future infection. That does not by any means preclude a bene¬ 
ficial effect of the inoculation on animals already infected. I could 
mention thousands of examples of this, but it must not be relied on; and it 
would be most imprudent of me, were I to make promises here to practical 
agriculturists like yourselves, which might not be fulfilled. I prefer, 
therefore, to draw your attention beforehand to such contingencies, which 
are not to be looked upon as a failure of bovovaccination, but as an error 
in the,selection of suitable animals and their treatment. 

These seeming failures which I have touched upon do not detract 
fronl the recognised success of bovovaccination in practice, and I believe 
that it will now stand on its own footing. I could very well leave the 
matter in the hands of other people, and turn my attention to other 
matters, if it were not that I am compelled to procure the means of pur¬ 
suing fresh researches in tubercular-therapeutics with the object of com¬ 
bating human disease and human misery. And this brings me to the 
new means which I hope to find for combating of consumption in human 
beings, and to which I alluded at the International Congress for the 
Combating of Consumption in Paris. 

In Paris I stated plainly that any attempt to stamp out consumption 
by means of bovovaccination, could not be recommended. I, at least, 
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would undertake no responsibility for the introduction of living tubercle 
bacilli into the veins of a little child for the purpose of preventing pon- 
sumption. On the other hand, however, I see no objection to vaccinating 
children with a substance devoid of propagating tubercle bacilli, which has 
proved useful in the case of subcutaneous injection in animals. At the 
close of my lecture, I shall give some details regarding a vaccine of 
this sort which I have named “ Tuberculase”—details which have a direct 
bearing on cattle-breeding and milk producing. 

Tuberculase ** vaccine seems to me to be a very useful supplement to 
bovovacdnation; for this last is only intended for very young calves, so that 
even under the most favorable circumstances, some years must elapse 
before cows quite free from tubercle are at our disposal for the supply of 
pure milk for infants’ food. 

In order to arrive at our goal more quickly, old cattle and the milch cows, 
which are still healthy, ought to be vaccinated; but the present method, 
however, of injecting living virus into the veins is not without danger, as 
the same dose of bovovaccine, which is quite harmless to new-born calves, 
often produces acute oedema of the lungs in older animals, and kills 
them. Bovovaccine, which, as you are aware, contains living 

tubercle bacilli, is injected under the skin. There is not so much danger 
of a fatal effect, but success is more uncertain; for a great part of the 
vaccine remains under the skin, and produces a local tubercular disease 
which militates against successful immunity. Above all, the subcutaneous 
injection of bovovaccine into milch cows is a serious matter, because 
living tubercle bacilli can find their wav from the local seat of the disease 
into the circulation, and so into the milk. Therefore, in answer to the 
many inquiries of dairymen, who make a speciality of children’s milk, as 
to whether they should not bovovacdnate their milk cows, I am obliged to 
answer in the negative, or with the greatest possible reserve. 

At the time of my lecture in Paris, I was already m possession of 
the “ tuberculase ” preparation 1 then alluded to as obviarting the danger 
of the transmission of living tubercle germs into the milk; it is free from 
living virus, whilst retaining its power of rendering cattle immune. This 
preparation also has to be injected into the veins, and its production is 
so troublesome and e>^ensive, and the period in which it keeps good 
so short, that in its practical employment will be great difficulties. 

The hope I expressed in Paris that the efforts made to improve the 
method of production, and the practicability of this remedy would be 
successful, has been fulfilled by the discovery of a new method of pre¬ 
senting the immunizing effect of the tubercle bacilli, and simultaneously 
suspending their animation. The "tuberculase ” obtained by this method 
is a semi-fluid wax-like preparation, is fairly easily tran8port£d>le, and 
not so costly in production as to prevent its adoption in practical 
agriculture. 

“ Tuberculase ” requires to be administered, not only once or twice, 
but frequently during a period of from two to four weeks; no technical 
skill is required for the subcutaneous injection, nor does it necessitate the 
presence of a veterinary surgeon; consequently the cost of administering 
^‘tuberculase/’ is not greater, but rather less than bovovaccine. 

*I have not only treated cows free from tuberculosis with “ tuberculase.” 
but also cows which, although healthy in appearance, yielded virulent 
tubercle bacilli in their milk. After a few weeks’ treatm^t, I observed 
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that the tulbercle bacilli disappeared from the milk. These observations 
open up a hopeful prospect for the employment of “ tuberculase ” in com¬ 
bating consumption in human beings. 

I must make special mention of the fact that I have not experimented 
on tuberculous cattle, whose condition in any way approached that of a 
human being suffering from tubercular consumption, and that consequently 
I have no scientific basis for the assumption that “ tuberculase ** may be 
a suitable r^edy against consumption in human beings. I did not 
speak in Paris of a curative remedy for consumption, which had already 
developed, but of a preventive remedy which, by early administration to 
young people, should prove a protecting means against consumption, and 
in any case have such an effect on any consumptive centre that self-healing 
would be promoted and new infection kept away. 

I intend to hold to my programme announced in Paris of not making 
my new remedy for consumption publicly known till the autumn of this 
year, so that it is absolutely useless for doctors or laymen to beg me, 
either by telegram, by letter, or in person, to make an exception in their 
case, and let them have some of it for consumptive patients. My ex- 
l?eriences have made me more than ever resolve not to let the remedy go 
further than those specialists in the investigation of tuberculosis, who are 
already acquainted with my work in this direction. 

Gentlemen, these remarks which I have tried to make as plain and 
impartial as possible, hold out no hopes >vhich, in my opinion, may not 
be fulfflled in a short time. What I have said to you I have in such a 
manner said that it will still be true a hundred years hence; and I hope 
that the realization of what I have suggested may not be very long delayed. 
What I still have to say to you is about something else. 

Those of you who remember a lecture 1 held in Vienna on 12th March, 
1902, are aware that one of the chief problems I am working on is the 
obtaining of milk from cows whidi have been made immune from tuber¬ 
culosis in a particular manner; this milk, in its turn, is to transmit the 
immunity to the infants fed with it. It is a great pleasure to be abl^ 
to inform you that I am getting nearer and nearer to this goal. It is 
my duty, however, to add that years must elapse before the process can be 
made public. To illustrate this necessity, I may tell you that it took 
four years to bring a certain animal into the condition in which I could 
obtain positive results from its milk; then another period followed which 
yielded only negative results. My stand-point is that a result once 
attmned can be regularly attained again by minutely studying and recog¬ 
nising the conditions which governed the first success. This was my 
starting point in previous investigations, and will continue to be so. It 
will explain the coofidenoe with which I venture to regard the future—a 
confidence so great that I do not hesitate to express it in public. 

This immunifying milk, then, is a matter for the future; but there is 
something else which can be realized now. If you agree with me in 
what I have said about the wholesome feeding of infants, I think we 
must be consistent, and not shrink from any conflict when so much is at 
stake. Whoever is thoroughly convinced of the importance of feeding 
infants with milk which supplies tissue-forming substances in their natural 
state, or as near it as possible, cannot do otherwise than express this 
opinion openly, without consideration of person, and try to get it carried out, 
as I myself do. In this struggle against the heating of infants' milk, I 
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seemed formerly to stand alone. I am glad that this is no longer the 
case, and that 'many other independent investigators, like myself, adopt 
the motto which I have followed for years in clearing away obsolete 
ideas:—“ Nich ja aber, sondem “na also** (not "Yes, but,** but " Well, 
then **). 


FARM BUILDINGS-ANCIENT AND MODERN. 

One of the most evident signs of prosperity on a farm is fresh paint 
on the dwelling and sheds. For this, of course, sheds that are worth 



GENERAL VIEW OF PRESENT BUILDINGS. 

painting are required, so that it may ecjually be taken as a sign of success 
where well designed and substantial buildings are to be seen. The one 
Illustration shows a shed or stable, somewhat typical of the Malice district 
—at any rate, in the early stages of settlement—a structure which, from 
dll points of view, is just what is should not be. The farm, passing into 
the hands of a progressive and up-to-diate man, has now been equipped with 
good stables, suitable for the comfort and health of the horses, with roomy 
and substantial sheds and bams, and with a silo. These may all be 
seen in the other illustrations. The silo, having previously been filled with 
chaifed green oaten hay, is now being emptied, and the silage is readily eaten 
by the sheep on the farm. Further improvements, the enlargement of "an ex¬ 
cavated earthen tank of some 2,000 cubic yards capacity, the erection of a 
windmill and elevated tank, and the laying down of pipes to irrigate an 
acre or two in close proximity to the silo, are in progress. The profit from 
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good sheds for storing fodder, and particularly for the efficient preservation 
of implements, is far above the interest on the outlay for the construction. 



THE OLD STABLES. 


(jood stables, properly ventilated, but warm, clean, and kept so, save 
their cost in a short time, not ^ly in the lengthened life of the working 



THE NEW BtnLDlNGS. 


Stock, but in the greater amoimt of work which can be got out of them 
each day. Similar remarks apply with equal force to milking shed and 
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yards, and to piggeries. Now, while seasons are good and) money plenti¬ 
ful, the farmer should look over his yards and buildings, do away with all 
makeshift erections, and put up structures of which he may be justly 
ptoud, and from which he will reap a substantial benefit. 

A.S.K. 


CHECKING LOSSES AT BUTTER FACTORIES. 

R, CrowCy Superintendent of Exports, 

In compliance with instructions from Dr. Cherry, Director of Agricul¬ 
ture, a few experiments were made last season to ascertain the amount of 
waste encountered in ordinary practice at our butter factories. For this 
purpose a number of factories were selected in each district, but when 
the first one had been visited, it was found that there was more urgent work 
requiring attention. The data secured from the four factories investi¬ 
gated should serve as a standard for future work, especially in the spring 
and summer months. 

In order to secure full details, a programme of the various checks to 
be made was drawn up for adoption at each factory, so that records 
capable of comparison would be obtained. The time of the year was 
favorable to the securing of best results, as the output was well within the 
capacity of factory plants. This factor should alw’ays be remembered 
when comparing summer returns with flush supplies; and enable directors 
of factories to readily measure their losses through lack of refrigerating 
power, or false economy by sparing the refrigerator. 

Mr. Archer carried out the tests at factories Nos. i, 2, and 3, and Mr. 
Carroll at factory No. 4. Their respective reports are attached, and 
from those it will be seen that excellent records have been established, 
especially at two of the factories. The other two also show satisfactory 
results, and the records indicate the degree of proficiency reached in avoid¬ 
ing losses. It is recognised that all the butter cannot be absolutely se¬ 
cured ; those showing the minimum waste may be regarded as a standard 
of efficiency for the guidance of all managers. 

Factory No. i. 

All the supply at this factory is from the private separator source. 
Most of it is delivered three times a week, practically none daily. 

It will be noted that the acidity of the cream was between <47 and .51 
per cent.; temperature of cream when churned, .53 to -54 per cent.; per¬ 
centage of fat in butter-milk, from .1 to .21 per cent. In the three days, 
3,313 lbs. of butter were made, and 7 lbs. of fat, or .21 per cent., lost. 
So far as the experiments have gone, there is a greater loss in thei mixed 
cream factories than the milk supply, and this is a matter that should have 
further investigation, also where the cream is cooled and kept in separate 
can's until churned. At the factories where these exp^iments have been 
conducted, the cream is cooled and run into vats until churned. The 
depth to which the chum is filled does noti appear to affect the churning 
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so long as the work is done intelligently, the speed varied a little according 
to the circumstanoes, and the cream thinned, if necessary, to insure con¬ 
cussion. . 

This factory is well managed, as the results show. The manager was 
very much interested in the experiments, and wished for an opportunity to 
go further into the matter at a later period. Testing cream is conducted 
by weight, according to instructions given by me at a former visit, and 
the over-run is averaged and balanced up every day. 

Factory No. 2. 

The supply to this factory is partly mixed cream, and partly frcwn 
milk separated at the factxDty and creameries. This was all mixed in the 
vats after cooling, so that it was not possible to get at the amount made 
from either source separately. 

It will be noted that on the first day the acidity was .47, temperature 
when churned 60 degrees, test of butter-milk, averaged .16, total fat lost 
8.4 lbs., or .43 per cent, of the total; while on the third day, with a 
lower acidity, viz., 43 per cent., but a lower temperature also (56 degrees), 
the butter-milk tested .04 and .05, the fat lost was 1.87 lbs., or .138 per 
cent, of the total. 

There must be great loss at this factory at tinnbes in the summer, as, 
owing to insufficient refrigerating pcm^er, cream was often churned as high 
as-68 degrees. A stronger refrigerator is being installed for the next 
season, however, so that the loss due to high temperature will be reduced. 
The churns were driven at a high rate of spew'd, but that was caused 
through having to drive the shafting quicker to get more power out of the 
dynamo. A new dynamo is being installed, and the speed will be reduced. 

The results of these experiments would tend to show that temperature 
had the greatest influence on the loss of fat in the butter-milk, and also 
at the time of churning. Tf these experiments could be continuit?d in the 
spring time, very great benefit should accrue therefrom. As it is, much 
interesting data was obtained, I cannot see that any fault could be found 
in the management of this factory, except that due to insufficient refrigera¬ 
tion, unle.ss it is that the private separator cream should be made separately, 
but against that is the fact that a more uniformi butter is made by mixing 
the two. 

Factory, No. 3. 

This factory treats milk entirely separated at the factory, and its. own 
crearperies, consequently a more regular system of management is possible. 
The advantagie of this is apparent in the very low percentage of loss in 
butter-milk, being on the average only .022 per cent, of the total fat. 

So far I have not found a factory where the cream has been diurned 
at a low percentage of acidity. This factory was only churning every 
second day, so the experimfents were not so full as could be desired. The 
manager was very much interested, and wished to be allowed to assist in 
the prosecution of further investigations later. 

Factory No. 4« 

There is no private cream received at this factory, the sources of supply 
being the company's own creameries. As a result of this system, the 
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work could be carried out' with great regularity. The tabulated record 
shows that in a well-managed factory, little or no waste takes place. For 
the total amount of butter manufactured during the period of experiment 
(17th to 24th March), 3,150 lbs., a waste in churning of only 2 lbs. oc¬ 
curred. This amount represents .063 of the total amount produced, and 
must be considered a very satisfactory result. It will be noticed that the 
acidity of the cream never got beyond .42 per cent., and was never less 
than .40 per cent, at the time of churning. This variation of acidity did 
not seem to have any appreciable effect on the amount of butter lost in the 
butter-milk, or did the extent to which the churn was filled affect the 
cleanliness of the churning. 

The whole work of the factory, separating, cooling and ripening of 
cream, churning, butter-making, and testing, is carried out with the 
greatest care and attention, every process of the manufacture being under 
the personal supervision of the manager. The application of conmion 
sHmse and sound practical knowledge is responsible for the splendid unifor¬ 
mity of the butter produced at this factory, and amongst the employes is 
found a genuine interest in the company’s welfare. 

Results of Experiments. 


Averagoai daring period of Investigation. 


Tests. 



Factory 

No. 1. 

Factory 
No. 2. 

1 Factory 

1 No. 3. 

Factory 
NO. 4. 

1 A\erag(*of 

1 Averages. 

Temperature of cream 011 
arrival 

66*6 

67*3 

1 60 

74 

06•976 

Temperature cooled to .. 

630 

59*3 


48'8 

; 53-7 

Temperature of cream-room 

55 0 

600 

! 58 

50-6 

55 9 

Acidity of cream ou arrival 

•47 percent. 

•373 1 

■■■« 

•388 

0-41 

Acidity in morning 

*480 per cent. 

•47 

•406 

0-46 

Temperature of cream- 
room in morning 

53 deg. 

55-6 

57 

56 6 

55*5 

Temperature in vat 

m 

58 

54 

52 8 

64'46 

"^renipenitu re wVi en churned 

04-6 

58 3 

54 

57-2 

66 

Temperature of butUt 
milk 

56 



55*6 

66-8 

Amouni <>f cream daily ... 

2,285 Iba. 



1,230 

1757*6 

Amount of butter made ... 

1,104 

1,806 

1,570 

630 

1292-5 

Amount of fat . 


1,300 

... 


Percentage of overrun 
(actual) 

17 

20 

20-77 

20 

19-4 

Test of )>uttermilk 

*156 

•09 

•042 

j -065 

1 -0875 

Percentage of ini iter fat 
lost ... 

‘22 per cent. 

23 

-022 

-06 

-133 

To what extent churn 
filled . 

i 

i 

i 

s 

i 

Speed of chum, revolu¬ 
tions per minute 

50 

54 

41 

» 

45 

Speed of churn, feat per 
minute 

600 

610 

476 

420 

526 

Per cent, contents other 
than butter fat by flask 


16'6 

16i 

16-78 

Moisture iiy, evaporation 


13i 

isl 

1% 

Per cent, of salt by test... 

1-99 

1-65 

2 15 

2*18 

Time cream took to break 

23 min. 

24 min. 

22 min. 

31 min. 

25 min. 
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SLUGS. 

C, French^ FX.S., F.ES.j Government Entomologist, 

Slugs belong to a group of animals known as Mollusca, and mav 
1)6 broadly divided into the shell-bearers and the, naked mollusks. The life 
history of the native sp^ies of the latter is but little known, and is now 
being studied by specialists. 

The large speckled garden slug and some other kinds, together with 
I he common garden snail, have been introduced into Victoria through the 
agency of pot-grown plants sent here in the early days of the colony 
in Wardian cases, also in the soil in which some of these plants were 
packed. 

The life-history of the slug is a somewhat simple one, the eggs being 
laid in batches, and as many as five or six hundred eggs may be laid 
in a season. The eggs are small round bodies, with a skin as soft as 
parchment. According to some observers, the vitality of these tiny eggs 
is almost incredible; they may be squeezed nearly flat, and still survive. 
In Victoria, the eggs of the slug are deposited nearly the whole year 
lound, hence the enormous numbers which occur in seasons favorable to 
hatching, especialh' in land of a heavy nature and irregular surface. 
The eggs are not hatched all at one time; according to Mr. Wotton, 
who has studied the various British species, several days frequently inter¬ 
vene, the average period benng about 60 days (in England), but is pro¬ 
bably much less in our warmer and more congenial climate. Extremes 
of any kind are against the chances of rapid propagation. 

When the slugs are hatched, the\ begin to crawl, and, we know 
to our cost, soon commence to eat freely. In England, according to 
the best authorities, full growth is attained about the middle of the 
second year, and nearly all die at the cJid of that vear or the beginning 
of the next In some species self-fertilization appears, according to Mr. 
Wotton and others, to be an established fact. 

With regard to the Victorian species, of which there are many, 
especially in forest lands, it may be mentioned' that no matter how short 
a period has elapsed since fires have passed through the country, the 
small black slugs may be found almost anywhere. On land which has 
been out of cultivation for years—30 years, to my own knowledge— 
when, a rail is lifted or a piece of cow-dung turned over, slugs are always 
to be found, but not in such numbers as in gardens. This points 
to the fact that birds and other agencies have united in keeping the slug 
pest in partial subjection. In grass lands particularly, vast numbers 
of slugs are annually destroyed by magpies, crows, mud-larks, and other 
insect-eating birds. 

Slugs are mostly nocturnal in their habits, but will also feed in the 
day time. It is, however,* at night and just before daybreak that both 
the slugs and snails do the most damage to vegetation. The common 
snail, excepting after a shower of rain in summer time, usually makes 
itself scarce when daylight appears. 

The slug question is one well worthy of much attention, as it is most 
discouraging to lovers of horticulture, and to those growing vegetables, 
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either for private use or for sale, to find their efforts sometimes rendered 
useless owing to the depredations of both slugs and snails. 

Numerous articles for the prevention and destruction of slugs have 
been published, but the advice here given has been mostly gained by a 
long personal experience. 

Prevention and Remedies. 

See that the lands are properly drained, and as few hiding places as- 
possible left in which the slugs can secrete themselves. Keep the land 
as well stimed' as possible, as this will he a sure way of destroying vast 
quantities, both old and young. Do not use stable manure, except for 
mulching, as there are now suitable artificial manures, which, whilst 
fertilizing the soil, do not afford shelter for slugs. When digging land, 
especially heavy soil, give a good dressing of lime, as slugs dislike lime 
in any form whatever. 

The two most reliable remedies are, without doubt, lime and tobacco. 
When lime is used, it should be as fresh as possible, and renewed after 
rain. For young slugs, which are hidden in the ground and are difficult 
to get at, lime water is an excellent thing to use. It will kill off large 
numbers of the pests. Watering the infested parts with a weak solution 
of ammonia, prepared by dissolving solid ammonia in water, has been 
tried with good results. Lime placed in rings around the plants is also 
a good remedy, but in doing this, care should be taken that* some lime 
be laid close to, but not touching the plant, otherwise if this precaution 
be not taken, the small slugs will come up within the lime zone and eat 
the plant before daylight reveals the damage dome. 

Tobacco is l)est used in dust form. This substance appears to paralyze 
the sJugs which, together with snails, may frequently be found either dead 
or helpless in the dust of the tobacco; they cannot stand the substance 
in any form, but although they will sometimes cross leaves and even 
stalks of refuse tobacco, the dust appears to be a barrier to their progress. 

Slugs show a decided preference for food of their own kind. If a 
number of slugs are killed, they are greedily eaten by their comrades, who 
will not leave their meal until the last particle is gone. Trapping slugs 
is also a good plan to*adopt. The best method is to place cabbage leaves, 
which have be^ gently fried in a little grease, here and there among the 
plants. Before retiring for the night, go out with a lamp and shake the 
leaves into a bucket containing strong salt or lime-water. 

Spraying the food with Paris green is also a good method, and so 
is the laying of beef or mutton bones about the garden, as bones have 
a great attraction for slugs. Soot is not relished by them, and will often 
prove of great use both as a deterrent and as a fertilizer. The well- 
known method of hunting for slugs and snails by lamp light is too well 
known to need explaining here, and the process is not a verv agreeable one. 

Another cheap and effectual way of dealing with these pests is to place 
circles of carbolized saw-dust around the plants, as they will not cross the 
saw-dust, or go near to where it is; it has the additional merit of being 
fairly permanent, frequent renewal being unnecessary. 

Zinc bands or circles are also useful, but when rain comes and covers 
them with dirt, the slugs will then crawl up the outside of the bands os 
easily as possible. 
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The keeping of poultry, gulls, and other birds in infested places, is 
to be commend^, as it is astounding what a number of slugs some of 
these birds can devour. Although young ducks are useful helps in 
this way, they are too fond of peas and many other vegetables to be 
trusted in most gardens. There are various articles sold for the purpose 
of destroying slugs, but these are, in most cases, too costly for growers 
on a large scale. 


A ]S'EW POTATO. 

Alfred /, Ewart^ D.Sc., Ph.D.y FXS.f Government Botanist, 

In tiie May numl>er of the Agricultural journal of the Cape of Good 
Hope (Vol. XXVIII., page 618), mention is made of a new potato 
{Solanum Commersonii)^ whose good qualities have been very extensively 
advertised in France and abroad by M. Labergerie. The yield of the 
potato is given as from 5 to 20 tons per acre, without any cultivation after 
the first year beyond a little hoeing, and the labour involved in digging 
up the crop. The plants are also stated to do best on wet marshy soils; 
tf- grow well between trees; to stand frost; to have a high yield of 
starch; and to be immune to disease. It has been suggested that it will 
prove particularly valuable if introduced into Ireland. 

Attracted by these statements, the enterprising Engineer of the Bir- 
mtngham Drainage Farm, which is about 8 square miles in extent, 
procured samples of this potato at an extremely high price from its 
exploiter, and submitted them to me for testing. Samples were grown 
in various situations on agricultural land, and at the Birmingham Botanical 
Gardens, and the results were uniformly highly unfavorable. The 
tubers were small, and had a very impleasant bitter taste, rendering them 
useless as a table vegetable, although pigs will eat them, especially after 
they have been boiled. The yield was also small, in some cases being 
less than the amount first planted, while the tubers were very much less 
starchy than the ordinary potato. The plamt forms long runners, which 
creep underground to a distance of i or 2 yards in a single season in 
rich, wet soil, and these make the plant very difficult to eradicate when 
once it has established itself. The smallest portion of these runners, if 
it includes a scaile-leaf, or node, will grow when left in the soil. 

Altogether, the potato proved to he utterly unsuited for ordinary culti¬ 
vation, and should its fame reach agriculturists in Victoria, they will be 
well-advised to fight shv of it. It is worthy of noie that this much adver¬ 
tised potato is not a new one, but is an introduction from Brazil, which 
has long been known at Kew. Further, it does not stand frost as M, 
Labergerie states, although naturally mere surface frost will not kill tubers 
below the ground unless it reaches them. 

It remains to be seen whether the sweet variety with violet pulp, which 

Labergerie has evolved in response to ccwnplaints as to the bitter taste 
of the original tubers, has any more real value and tangible existence than 
the remarkable horticultural wonders so often produced^ on paper, in 
America. So far as can be seen at present, the only possible use for 
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this potato would be to plant on swampy Yiraste ground, over which piiga' 
were allowed to roam, and root out the tubers, Uit even here it would be a 
weed yielding little return, and preventing the utilization of land, which 
when drained would be put to better use. Bearing in mind the fact 
that several introduced Solanums are becoming troublesome weeds, and 
that another one (Solatium heterandum) has recently appeared in this 
State, the introduction of yet another in the guise of a cultivated potato, is 
hardly advisable. 

It is possible that by crossing with the ordinary potato interesting and 
possibly useful varieties may be obtained, but we have no evidence that 
this has yet been done, and such wwk involves a considerable expenditure 
of time and money. As matters are at present, M. Labergerie’s tubers do 
not deserve in any way the extravagant praise bestowed upon them. 


ADVANTAGES OF THE SILO. 

Even in the irrigation districts where green feed is available throughout 
the year, the silo is proving indispensable to the dairy famier. Its value 
in storing the surplus production of the wa^m season to tide over the less 
productive time of winter is very great. Mr. H. Jacob, of Mildura, 
writes:— 

have now all the maize in the silo. I also put in some green 
barley. The silage has* turned out heU&t feed than I expected, as the 
maize was rather dry, and the cattle ate the cobs only, wasting the rest. 
Now all of it has a sweet smell, and the cows are very fond of it, and 
are milking well. I have no w^aste; the cows eat up every scrap. If 
the maize had been left on the ground, the frost and rain would, by now, 
have spoilt the lot. So I think that, even under irrigation, with a regular 
supply of green feed, a silo is a necessity. 

“ I find the silo and elevator very useful for chaflf; there is no bagging 
or clearing up, the only wwk being to feed the chaff-cutter. One 
man, feeding and driving the horses, can cut enough in an hour to last a 
dav.^' ^ 

A.S.K. 


BUILDING UP THE HERD. 


“Only about six times during the past two years has oiur weekly 
test fallen below 4.0, whereas it used to gpt down to 3.4. Even then 
was no more milk —actually less; not on^y so, tut the cows we now b%w' 
for sale are eagerly sought after by previous buyers in oar own locaQtyt. 
This is a good testimmiy to a system of uuUu^.t^ butter preductkati 
selling cows by what they have actually done. We also send out 
year a few voung bulls from ]ji^d cowS. Although we have not gof 
to, the yields on many of the'.tfch dairy fanns, we are far above W" 
average, and intend to plug i^g stekdily.'“!^E»trad from letter 
A. L. Galbraith and Sons, '^yeiSi, Traralgm.. , 
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THE ELEMENTS OF ANLMAl. PllVSlOLOCiY. 


11'. .1. Oshonw, M.B,, D.Sc,^ Profc.ssor of and lltsioiogy, 

Pcan of thv h'acuity oj Agriculture in the I nivctsity of Melbourne, 


('UAIU’KR 1. 

The Essentials of Life, 

'riic* l*cst way to uiuloistand the working ut a a>mi)k‘x ]»ic‘('e of 
inachinerN i.s to exauiinc the ^.-arlies-l and siinpU^sl t\pe&. If wo know, for 
instaiia*, tlu* j>rincipJos on which Stophonsun’s Rocket was conslrucied we 
aiu in a fair was to understand the working of a modern kx'omolive. 
Tlu‘ same ma\ he said of li\ing things, 'I'iie animals we designate b\ the 
term mammalia are the most complex and the most pel foot of all living 
things, at least on this planet, and, therefore, hefoie we can hnj)e to 
undeistand what is known of tlie workings of their iKxlies we must lirst 
of all siiul\ the earlier .ind simpler tvpjes of life. Now, a frog is lower 
in the scale of life than a hoisc, hut it is still high com])ared with the fish ; 
whilst far helow the fish we must place the ,worm. In this wav we can 
g(^ down the long ladder of living things until we come t<> a point w'here 
animals and vegetal>les mt*et, and below^ wliic'h there is no other iorm of life 
possible, 'J'his lowest, simplest, and oldest type of living thing is the 
SINGLE CELL. 

'J'here are very man) varieties of such lowly de\eloped creatures. For 
instance, the micro-organism.^ which enter our bodies and cause disease; 
some of thc-ae are jilants, for instance, the bacteria of consumption, lock¬ 
jaw, and diphtheria; some are animals, such as the germ of malarial fever. 
Yeast belongs to this lowest class of life, and is looked on ns a ])lant; a 
teaspoonful of yeast is really a vast horde of individuals, each composed 
of a single cell ; also tlie microscopic creatures which may Ix'* seen to sparkle 
in the sea at night when the w'ater is disturbed—these latter I'^elong to the 
animal kingdom. But all these living tilings at the Ijottom of the ladder 
have this in common that each individual is composed of a single cell. 

7235. 
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Structure of the Cell, 

A cell consists of a body called the nucleus, enclosed in a layer of 
substance called the protoplasm. In most, if not all, cases, the proto¬ 
plasm is lined on the outside by a thin covering called the cell wall. 
The nucleus is always a small bcxiy, and it so happens that the layer of 
protoplasm covering the nucleus can never be very much deeper thiin the 
width of the nucleus ^ hence it is that most living cells can only be seen 
under the microscope, and some of them only when high powers of magni¬ 
fication are employed; a very few may be seen by the naked eye, but they 
are never more than a few millimetres* in length. In contrast to this 
limitation in size, we find that the shapes which living cells display are 
unlimited. But in all cases there is a nucleus, and feyond the nucleus 
there is a protoplasm, and, we may fuither add, beyond the protoplasm 
is a watery fluid, either fresh water, sea water, or some watery solution, t 



Fig. I. — (a) Amaia (magnified). An animalcule found in stagnant water. 
The dark body is the nucleus, hnd beside it is a pale pulsating vacuole, which, by 
altering its shape, keeps the protoplasm in movement. \h) Paramacium (magnified). 
An animalcule found in water in which hay has been soaked. It has a well-marked 
nucleus, and two pulsating vacuoles. All round are tiny protoplasmic feet {eUia\, 
which, by rapid movement, can propel the cell in any direction. (After Verworn.) 

Protoplasm is neither solid nor as> we usually understand by these 
terms; it rather resembles unboiled white of egg in consistency. When 
viewed under the microscope it presents a dotted appearance, as if delicate 
strands of firmer material were running in all directions through it, 
forming a meshwork. Here and there in the protoplasm are minute 
particles of substance which the cell is about tOv push outside, or is storing 
up for use as food. The nucleus is probably a little firmer than the protor 
plasm, but" its structure is far more complex. In fact, a nucleus is an 

f A mfllfaiietre s^thliioh approximately. 

f l%e term siorLaaN will be naed to deirote both peotoplaam and nuclear eubiMoe. ^. 
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intricate mechanism rather than a simple substance, and it is in and around 
the nucleus that the greatest activities of the cell are msmifest. Of the 
supreme impcMrtance of the nucleus many experiments give evidence. It 
has, for instance, been found possible in some of the larger single-celled 
creatures to tear off a portion of the protoplasm, and thus divide the cell 
into two parts, one with, and one without the nucleus. The unnucleated 
protoplasm continues to show some signs of life for a short time, but it 
has no power of repair or growth, and very soon dies. This is prettily 
shown with the Polystomella^ a cell with a calcareous wall, which can be 
broken in the manner described. In the portion retaining the nucleus the 



Fig, 3.-*— Illustrations of the manifold variety in size and form of different 
bacteria. (After P. Baumgarten.) 

wound is speedily closed up with a new shell, and the cellos aictivities con¬ 
tinue unabated; the unnucleated portion, however, goes rapidly to pieces, 
and is eaten up by other micro-organisms. We may lay it down then, as an 
all-important law in physiology, that, IF a cell be divided, that por¬ 
tion WHICH RETAINS THE NUCLEUS MAY LIVE, THAT PORTION WHICH IS CUT 
OFF FROM THE NUCLEUS MUST DIE. 

Fundamental Cliaracters of Iiife. 

There are some characters common to all living things, both high and 
low, which may now be considered briefly:— 

I. RENEWAL AND REPAIR.—It is essential to life that the 
different struictures employed should fee constantly renewed, not in large 
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portions at a time, but each part in a gradual manner. We are f^iliar 
with the mending and renewal of the parts of a machine, such as a bicycle; 
at one time a new tyre, at another a new spoke is added, until, as some¬ 
times happens, no single part of the original structure is present. But if, 
instead of these parts being inserted complete and at separate times, the 
renewal was constantly being effected—^if in every moment of the bicycle’s 
existence each spoke and tube and screw was taking a minute amount of 
fresh material into itself, and throwing out a minute amount of old material, 
if the paint and rubL)er were not only replaced as soon as rubbed off, but 
were constantly being renewed in the same slow and continuous manner— 



Fig. 3.—Showing four different types of motile cells, {a} Egg cell of a cal¬ 
careous sponge; {b) blood cell of a crab; (f) a fresh water animalcule; {d) pigment 
cell from the tail of a tadpole. (After VcT-worn.) 

we should have a better model of a living thing. Certain larger portions 
of the organism which have lieen lost by accident may be replaced. We 
have seen that the Folystomella can mend a gap in its shell; a lizard can 
grow a new tail, and, in the same way, a mammal can grow a new piece of 
skin after a cut or a burn. But there is a limit to this power of replacing 
a large portion of substance. We, for instance, if we lose a finger or an 
eye, cannot grow a new one, much less an arm or a leg. In fact, the 
higher an gnimal is develop^ the less power it has to make good such 
losses; one reason l^eing that in the higher animals the parts lost are far 
more complex than analogous portions of lower animals, so that, unfor¬ 
tunately, repair is out of the question. 
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Now, to enable the animal to keep this renewal and repair in progress, 
it is necessary that it should take up fresh material, in the shape of food, 
and to eject old material in the form of excretions. 

2. ABSORPTION OF ENERGY AND PERFORMANCE OF 
WORK.—Most animals move their bodies about, chiefly to obtain food or 
to escape from danger, and in doing so perform work. Even those single- 



<vlled organisms, which, sliow no movement, such as yeast cells, i)erforin 
ANork, for in these, ns in all cells, the protoplasm is in continuous move¬ 
ment ; other activities, too, such as the discarding of waste material and 
taking up of fresh, and the various chemical reaction, to be described 
later, aie (X>ntinuall\ at work. 



ah (' ti 

Tig. 5.—approaching and capturing a particle of food, in four successive 
stages. (After Verworn.) 


Now, no work can be done unless energy is expended, and we have to 
<x>nsidef whence the energy comes. We shall find that all the energy 
utilized by living things, both plant and animal, is derived from the 
BREAKING DOWN OF COMPLEX UNSTABLE COMPOUNDS INTO SIMPLER AND 
MORE STABLE SUBSTANCES. For instance, the yeast plant ta&es up sugar, 
.and splits it into alcohol and carbon dioxide. Now, experiment shows that 
ihe heat produced by burning a <}efinite weight of sugar is greater than 
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the heat produced by burning that weight of alcohol, which would be 
derived from the sugar. The carbon dioxide cannot l)e burnt, it is at the 
bottom of the energy ladder. ]Sow, this difference of heat between burning 
sugar and burning alcohol represents so much energy which the yeast 
plant can have at its disj-wsal. Another instance is the lactic acid baallus, 
which changes sugar into lactic acid. Here, too, if we burn some sugar 
and the corresponding weight of lactic acid, we find that the latter gives 
off less heat, and this difference means so much energy which the bacillus 



ABC D 


Fig. 6.—An Antaba in four siircessixe stages of excretion of the undigested 
residue of food. (After Verworn.) 

can use. But the quickest and one of the simplest methods of breaking 
down unstable bodies into stable, and so liberating energy is oxidation. 
A larval bee, for instance, eats sugar, but it is not content wdth a break¬ 
down into alcohol or lactic acid, it oxidizes the sugar completely into water 
and carbon dioxide, and thus gets all the energy possible. While, there¬ 
fore, some plants and animals' can live in the absence of oxygen, it is only 
the most lowly organized which can do so, as their energy requirements 
are small. Some plants can live with or without oxygen; a familiar 



Fig. y.—Polystomella^ showing the shell and strands of protoplasm outside the 
shell. The nucleus is hidden by the shell. (After Schultze.) 

example is Mucor, a mould which grows readily on jam. If Mucor be 
given oxygen it oxidizes the sugar to water and carbon dioxide, but if 
oxygen be denied it has to content itself with the same change which the 
yeast plant employs, that is, the splitting of sugar into alcohol and carbon 
dioxide, though much more sugar will have to be broken down to obtain 
a definite amount of energy than if oxidation were brought into play. All 
the higher plants and animals obtain most of their ener^ by oxidation^ 
though non>oxidative changes can also be employed to a slight extent. 
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But all the energy obtained, whether due to oxidative or non-oxidative 
change, cannot be transformed into work. This is a well-known law in 
physics, and it tells us that only a fraction can be so utilized. Coal is a 
complex, unstable body, and when oxidized (burnt) gives out energy, but 
very few steam engines turn more than 15 per cent, of this energy into 
work, the rest appears as heat, which warms the machinery and escapes 
into the air. The living animal in the same way can only turn a fraction 
of the energy into work; in the case of the human body about 22 per 
cent, is so converted, the rest of the energy taking the form of heat, 
which wartns the living substances and esca^s. Hence it is that all 
LIVING THINGS PRODUCE HEAT, AND THE MORE WORK THEY DO THE GREATER 
IS THE HEAT PRODUCED. 

We have seen that food is necessary for repair and renewal; we now see 
that food is also necessary to supply the complex bodies which will liberate 
energy. The excretions also contain not only the scrap-heap bodies due 
to repair, but also the degenerated remains of the foexi taken as fuel. 



Fig. 8 .—Amaba in six successive stages of division, showing the elongation and 
subsequent division of both protoplasm and nucleus, resulting in two am aba, each 
with a nucleus. (After Schulze.) 

3. RESPONSE TO CHANGE AND SURROUNDINGS.—A child 
wishing to find out whether an object is living will prod the object with a 
stick, or make a loud noise, and then see whether the object moves. In 
physiological language, the child has applied a stimulus, and the object, 
if living, will respond to this stimulus. This change in a living animal 
produced by a change in its surroundings is a most important characteristic 
of life. The more highly developed an animal is the more able is it to 
detect changes in its surroundings, and the quicker and better can it 
respond. Now, this response to stimulus has always a certain character— 
it tends to preserve the life or the comfort of the living thing concerned. 
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A rabbit prodded with a stirk will fun away; a dog similarly treated may 
bite its tormentor; but both w*ith the same deject in view. Another featum 
of this response w’ill be noted, namely, that the* response is not limited only 
to the spot stimulated. This is observable with the low^est animals. Touch 
one of the tentacles of a sea-anemone, and all the tentacles are drawn in. 
Even in a single-celled animal a stimulus which irritates one only of its 
tiny projections of protoplasm may l)e followed by the cell shrinking and 
drawing in all its protoplasmic feet. There must be some means, there¬ 
fore, by which one part of the organism can send messages to the other 
parts—this mechanism we shall deal with in another chapter. 




A' 



rig. cj.—Siiowiag il)e comp]i<ated structure of the nucleus and the v li.iiiges it 
undergoes on division. ^After Flemming.) 

What changes in the environment are able to evoke a response from 
tlie cell ? 


(a) Tcmperature Changes,— It the temperature of the surroundings 
is lowered, the activities of the cell become sluggish—with rise of tempera¬ 
ture a rise of activity occurs. But there is a limit to this response to 
warmth, for very soon the high temperature destroys the living substance, 
and causes death. In fact, no living cell can stand the temperature of 
boiling water, and most die at 125 degrees Fahrenheit. Heat high enough 
to injure living substance, if applied to any part of the living substance, 
acts as a powerful stimulus to that part, and causes a response from the 
whole organism. 

{b) Changes in Concentration of th€ Surrounding Fluid, —The changes 
vary with the cell observed, and need not be described here, only it must 


3 August, 1906.] Elemenis of Animal Physiology, 457 


be noted that, just as with temperature, there is a limit. High concentra¬ 
tions will kill—witness the Dead Sea, and the preserving action of strong 
syrup; whilst too low concentrations tend to make the cell become water- 
logged, and finally to hurst. 

(c) Changes in Light, —With most cells ver\ strong light acts ai^ an 
irritant, and often causes death; hence tlie disinfecting action of sunshine. 

{d) Electrical Changes,--^o all cells a sudden, change in electrical con¬ 
dition {i,e,, a shock) acts as a stimulus, and may kill, if sufficiently great. 

{e) Chemical Changes, —Sometimes we find that cells are attracted by 
some chemical sul)stance, or have theT activities heightened. Many cells 
move away from irritating chemical bodies. All substances which 
chemically injure living bioplasm act as stimuli. 

(/) Mechanical Alterations in vibration or pressure may call 

forth a response. Local pressure, if intense enough, always acts as a 
stimulus. 

4. DEFKNCrK.—Living bioplasm is, as we have seen. readil\ dis¬ 
turbed or killed b\ ('hanges in the surroundings, and all living things have 
living enemies. 'Ihe lower in the scale living things are, the mere readih 
and in greater numlx*r do the} succumb to such changes and attacks, but 
in the lowest forms there is always some attempt at defence. Manx 
single-celled animals I’lothe tli<msehes with a hard sliell (.see Fig. 7); most 
living things capable of iiunement trv to esca^x^ from injurious surround- 
ings. It is probable that in all animals there is, in addition, a chemical 
responst* in the living bioi)lasm, b\ which antidotes arc protlucvd w'hen the 
poison is derived from another living thing. 'Phis will l)e discussed more 
fully in the chapter on irnmunit}. 

5. GROW'PH AND REPRODUCTION .---Most lixing things start 
life small, and grow' largo!*; but all living things reproduce their sjiet'ios. 
A single cell max dlxidc into two in the manner indicated in Figs. 8 and 9, 
or its bioj)lasm ma} break up into a large number ot xerx small si)ores, 
each of xvhich is cajjableof growing into an individual cell. 'Phere are many 
other forms of reprcKliu’lion, but throughout the xvhole realm of life the 
law holds THAT KVERV IIVING INDIVIDUAL IS THE OFFSPRING OF ANOTHER 
INDIVIDUAL. AND THAT EVERY CELL HAS ARISEN FROM ANOTHER CELL. 'Phis 
is a verx imjx>rtant principle, which has noxv a wide practical application. 
If a fi>od-stuff (meat, milk, fruit, i\:c.) is heated to destroy all living 
germs, and then .sealed in an air-light vessel, no life ran develop in it, and, 
in consequence, the f(K)d keeps. If any fo’m of life -for instance, bacteria 
—should Ihj found in such a ])acket. as would l)e evidenced bx the putrefac¬ 
tion of its contents, we knoxv that either the germs xvere not all destrovied at 
first, or that lifer has come in from xvithout by means of a leak in the 
vessel wall. 

6. MEMORY AND 1 VI’ELLTGEXCE.—A locomotive running into 
a snowdrift will rehound, and then chvarge the obstacle again; a second 
rebound will then take place, to be followed by another charge. This will 
go on until the steam is exhausted or turned off by the driver. But if a 
living cell moving about meets xvith an obstacle it’ may charge it once or 
twice in the same manner, yet, sooner or later, it alters its direction of 
attack, or simply tries to find a w'ay round. This reaction, xvhich has been 
called the method of trial and error, implies the existeix’e of memory 
in the cell {i,e,, it can remember its failure), and also of intelligence, for 
it tries a new way of getting over the difficulty. 
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Animals are marked’ off from plants by the possession of these faculties 
in a much greater degree. The higher in the scale of life an animal is the 
wider is its range of memory and intelligence. It is in mental characters 
that man is so far apart from the mammals nearest to him (chimpanzee, 
&c.); in other resj^ects the differences are trivial. 


TREE BUILDING. 

Eesults of Systematic Work on the State 
Demonstration Grounds. 

C. Bogue Luffmann^ Principal^ Burnley School of llorticuliure 
and Small Farming, 

In 1902, or four years fioni the time of writing, six small areas were 
selected in as many parts of the State, with the object of showing how 
soil should be pre})ared and thrown into form; wdiat species of trees 



ROW OF TWO-YEAR-OLD APPLE TREES PLANTED ON BOLDLY RIDGED LAND. 

Trunks heavily, buridaKfefl throug'hout summer. Difference l»etween crown of plan tin}? line and centre 

furro>N, about Ifl inches. 


should be selected; and how^ they should be pruned and cared for, in 
order to yield profitable returns. The nature of the preliminary, as 
well as the ordinary, routine work has already been set forth in this 
Journal^ and it now reiriains to show how far the trees have progressed, and 
stand as a safe guide to those engaged in commercial orcharding. 

It may be said at once that, taking the trees asi a whole, they are 

fully twice the siae of average four-year-old trees. But more important 

than this, they are very robust and broad ba.sed; open enough to secure 
light and fruit in every part; their general design renders them capable 
of the largest possible yields of fruit with the least possible strain, either 
physical or mechanical; they will prove very easy to prune and mana^; 

being vital in. every part, they will have the fullest powers of resisting 

both insects and disease; their shape and general condition is conducive 
to a long and profitable life. 
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The youngest trees selected for illustration are growing in the Stale 
'demonstration orchard at Castlemaine. The soil is of the very, poorest 
‘description, originally no more than 3 or 4 inches of broken shale, and 
Testing on close, dry, and very uncongenial material. But, recognising 



PEARS, PLUMS, AND APPLES, THREE YEARS PLANTED. 


that a good man is of more imporlance than a good soil, it was derided 
to show what skill and industry may produce on a pc;or piece of land. 
Ivlr. C. H. Greensides, who owns and works the State orchard at Castle* 
inaine, has. shown a rare faailty for the work, though orcharding is not 



ROW OF THREE-YEAR-OLD PEARS IN POOR, THIN, AND EXPOSED SOIL. 


his profession, and I take this opportunity of stating that the orchardists 
of Victoria, and those of his own district in particular, may thank him 
for furnishing a safe and lasting example of soil and fruit tree manage¬ 
ment. 













THREE-YEAR-OLD PEAR TREE. THREE-YEAR-OLD PLUM TREE. THREE-YEAR-OLD APPLE TREE. 

Height: 8 ft. 4 in ; diameter, 5 ft. 6 in.; trunk. *i inrhe» Heiirht, mer lo fret : diameter. o>er 8 feet, tiniik, o^er Heiglit, » feet, diameter, 5 ft. 6 in.; trunk, 25 inche-t in 
in diameter. i in^-he** m diameter. diameter. 
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Exfcellent work has been done in all the State orchard blocks, but 
Castlemaine is placed first owing to its representing a very; large area 
of the State, and the excellent results achieved under such hard con¬ 
ditions. 



PEACH TREE IN DEMONSTRATION ORCHARD, RUTIIERGLEN. 


rri|>nine<l and pruned. 

Notable features in connexion with these orchards may be set out as 
11 }1 lows :— 


I. AH trees were planted above the mean of the land. That is. the 
soil was bold'ly ridged by ploughing two, three, or four times on the 



APPLE TREE IN DEMONSTRATION ORCHARD, RUTIIERGLEN. 
Unpnmed and pruned. 

Both this and the previous example are capable of liearlnff in every part, and as louj? as they live 


same line, thus securing a deep mass of well drained and aerated soil 
at the time of planting. Actual mounds were in some instances secured 
by hand labour. 

















THREE VARIETIES OF SIX-YEAR-OLD APPLE TREES GROWN AT BURNLEY GARDENS. 











S August, 1906.] Tree Building, 4^3 


2. All trees were selected with trunks of a length proportionate to their 
strength, and the native bias and requirements of each sort. Thus, 



MATURK PKACH TRKE, DROUIN DEMONSTRATION ORCHARD. 

Knutint* III nil Imt i^till too tliiok in the top. About two-MiinIs of tin* li.'-l t \no<hI 1*111^ toi* 

iviiiox al. 



ROW OF PERFECTLY FORMED YOUNG PEACH TREES, DROUIN. 
Fruiting: wood equal in all parts; unpruned 


peaches and apricots always have short trunks; strong pears, plums, and 
apples have trunks from 18 to 30 inches long, according to position; 
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whilst weak' ixrars, plums, and apples have short trunks, not exceeding 
I foot or 15 inches. 

3. A few heavy, as against fibrous, roots are chosen for all trees planted 
in ordinary dry and open country. 

4. Trees which have not been subjected- to summer pinching when in 
the nursery are always sought, straight rods being much more capable 
of yielding good trees than siuch as are during summer cut to a uniform 
height, regardless of their kind or vigour, or the class of country in 
which they are eventually to grow. 

5. The trees were cut harder than is usual at the time of planting, 
both roots and heads being reduced to three or four stout stubs. In 
many cases the heads were cut off, owing to the existing head being 
too weak or otherwise faulty. In all cases these deKaded trees now 
furnish the best specimens. It is not always safe to cut the head from 



MATURE APPLE TREE AT BURNLEY GARDENS. 

Kept litrht hi the extremities and thereby enabled to fruit evenl.v and regularly. 


a faulty nursery tree, much depending on the vigour of the roots and 
stem, and its ix)wer of forcing and sending out buds on a line where 
the head is desired. As in all else, experience is wanted in this matter. 

6. All trees were planted very shallow, the top roots being V>ut an 
inch at most beneath the soil. Water was in all cases used to wash in 
and settle tlie soil about the roots. 

7. Sackcloth bandages encased the stems from the time of planting. 
These were taken off occasionally and re-adjusted, so as to prevent anv 
injury by their cutting into the bark or acting as ligatures. Trees with 
thick bandages are usually about double the size of such as go unbandaged. 
This applies more particularly to open and dry country. 

8. A manure or litter mulch was spread about each tree in spring. 
No water was available in summer. 
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9. Ploughing was almost entirely up to the trees, hand labour be* 
ing used' to grade out any excess of soil above the roots. 

10. Various summer and winter crops have been grown between the 
trees from the time of their pkuiting until now. 

11. The cost of working has not been greater than that of the average 
orchard in Victoria. 

Thus far the trees under notice have clearly demonstrated that hard 
cutting during the nursery stages is a practical necessity under average 
Victorian conclitions, but a great difference exists between the requirements 



BRANCH OF PLUM IN FRUIT. 
Ih er 0 feet in length. 


of such trees as apple.s and pears, or peaches and' apricots. Apples usually 
call for three or four close prunings before being allowed to run into 
slender branches, whilst pears, if at all sturdy and well supplied with 
foundation branches, may require but a single cutting back before allowing 
the head to form. 
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Some of the best examples illustrated in this article received but one or 
two winter prunings, the work of the remaining two years consisting of 



BRANCH OF APRICOT IN FRUIT. 


Over 10 feet in leriK-tti. 

'disbudding and stopping excessively strong wood in spring and early 
summer. Again, the peach requires more persistent pruning than does the 
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apricot in early life, and for these reasons: Peach branches are liable to 
run too light, in vvhi:h case they cannot last long; whereas the apricot 
makes excessively strong wood, if pruned at all hard, or it ma>' suffer from 
gumming, and thereby fail to make a sound and shapely tree. Under the 
Uiost ordinary conditions, peaches require about three close prunings, and 
each followed by ver\ careful work in spring; whilst apricots, if pruned 
hard at ])lanting, and again the year after, will usually be found to make 
bran»:hes of sufficient number and substance. 

Of course, it must never be forgotten that trees are individuals, and 
that each, being stationary, occupies a more or less unique position. 
Therefore, a shajx;, size, and degrr'e of vigour favr>rable to one may prove 
quite inadequate to another. What these Demonstration orchards clearly 
pjovc is -lat Liie more intelligently the tree is designed, the sooner will it 
be in a yK>sition to bear fruit without che:k or injury to its main wood. 

Another point may be again referred to, since it is, perhaps, the most 
important lesson of all in connexion with orchard work in Victoria- -the 
surface form, and condition of the soil. Xo method' of pruning or surface 
cultivating could possibly have resulted in such trees as are here illus¬ 
trated, had the soil not been boldlv ridged, increased in quantity and 
(|ualit\, and mulched throughout the hot season. Those interested in this 
subjo.'t should read an article on Soil Surfaces which appeared in the 
Journal for June, 1905. Jn brief, the soil, as it exists in these Demon¬ 
stration orchards, is moist over a longer period of summer, and warm and 
dry over a longer [^ricKl of winter, than .ire the surrounding areas which 
have been cultivated over their natural surfaces. 

'Fhe illustrations of mature trees are intended to show the result of 
tliinning as against the common practice of cutting over the heads of trees 
regardless of their age. si/e, and actual requirements. The peach tree is 
a type wdiich may well be striven for in all the best peach country. In 
very hot and dry positions it may be a little more upright and robust in its 
main w’ood, since vertical growth makes for vigour and long life; but in 
no case should the top of the head \vear a bunched and barl)ered look, as 
this can only be obtained at the expense of barrenness in the lower limbs, 
as well as inducing prem.ature decline of the w'hole tree. 

The branch which is illustrated on page 465 w^as taken from a full-sized 
plum, having a spread of 16 to 18 feet, and it shows fruit within 4 inches 
of the trunk, and continuing over all its rijKMied wood. It may be noted 
tnat, though the crop is a heavy one, ample space and sound leaves exist 
for the development of a crop in the following year. 

Plums are, as a species of fruit, the least capable of bearing in the dark 
interiors of robust an'd self-shading trees. Hence the necessity for keep¬ 
ing tlieir extremities so open and light in substance as to insure ample 
means for true leaf development in the lower parts. The foregoing illus¬ 
tration was taken from a tree which had practically ceased to beai through 
the crowded nature of its top growth. Two years thinning-out, and a 
little summer work in the form of checking excessive shoots, led to the 
results shown. 

The full-length branch of apricot, cut direct from and fruiting within 

9 inches of the trunk, is a further illustration of the value of spacing the 
branches and keeping their extremities open and light. Moreover, it is 
usually desirable to secure a great proportion of spreading, or more or less 
horizontal, wood in apricot trees. The tree from which this branch was 
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taken has been equally clothed with fruit for several years in succession. 
'J'he pruning has t>een of the lightest description—taking away any excess 
of slioots in the top, and cutting out any damaged, crossing, or exhausted 
wood within the body of the tree. 

Finally, these illustrations and remarks are to be regarded as appro- 
f n*ate to the regions under notice. In a general way, three more or less 
distinct shapes and degrees of vigour are necessary to fruiting trees in 
Vi:toria. This article has dealt with variants of one tyi^e only. Another 
article, with a complete set of diagrams, will show what is desirable and 
obtainable in different parts of Victoiia. 


THE ORCHARD. 

James Lang^ Harcourt. 

The weather during the past two months has U'cn unusually mild, with 
an almost entire absence of frosts, in contrast to last winter, which was 
abnormally cold and late. Should this mild condition of the weather con¬ 
tinue w'e may fully expect an early spring; orchardists will, therefore, have 
to be up and! doing in order to get the work well atlvanoed before its advent, 
riantinig and pruning operations should now^ he brought to a conclusion b> 
the end of the month. Any old and w*orn-out fruit trees should be headed 
W’ell back to the fork of the tree, and, it of a good variety, allowed to shoot 
again. As more shoots will start into growth than what are required, thes(‘ 
should be thinned out, leavuig only those necessary to reform the tree. I'ho 
ends of the stock where cut off should be smoothed over with a .sharp knife, 
and rubl^ed with some j>aint to keep out the wet and prevent decay. I f 
the variety is a ])Oor one, it had better be grafted with a more suitable and 
up-to-date variet\. By this mieans the life of the tree is renew(‘d, pnw ided 
the sitock is healthy. Last wdnter the writer headed back in this way a 
numl>er of Stone Pippin trees, which w ere old and unprofitable ; every one 
of these has now made a healthy grow^th of strong wood, and, in two or 
three years, wdll again be l)earing good crops of first-quality fruit. 

Pea('h trees will now require attention to keep the aphis under. There 
is no remedy l>etter than the old tobacco and soap solution ; put i lb. 
of tobacco leaf in a tub, and pour over it 4 gallons of boiling water, 
cover it over, and allow it to infuse for an hour or two. Then dissolve 2 lbs. 
soap ill 2 gallons of water, add' this to the tobacco w^ater and make up 
the wdiole to 20 gallons of spray. Kerosene emulsion is also good for 
the aphis. Boil J lb. soap in i gallon of water, and, when dissolved, 
add 2 gallons kerosene and churn briskly through a force pump for about 
ten minutes until thoroughly mixed; thia should be made up to about 
30 to 40 gallons. 

As red spider has been very prevalent during the past summer, all kinds 
of fruit trees should be sprayed with the kerosene emulsion to destroy it; 
lie careful to spray the under side of the branches and small spurs, as it 
is in those places where the red spider harbours during the winter. The 
codlin moth should also be looked after by scraping the trees of all loose 
bark, and stopping up any holes that may harbour the grub; broken ends 
of liml>s should be cut clean off. One grub destroyed now prevents quite a 
large number appearing in the springtime. 
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POTATO EXPERIMENTAL FIELDS, 19()5-(>. 

George Seymour, Potato Expert, 

The object of the following experiments was to test the effec't of arti¬ 
ficial manure, farm-\'ard manure, and lime, on the cultivation of potatoes; 
also to test the cropping qualities of various kinds of potatoes in different 
soils. They were earned out on the potato section of the 5-acre 
forage fields, 1905. The area j)lanted in each instance was i acre, 
divided into six sections, one of which received no manure, three various 
dressings of artificial manure, one lime, and one farm-yard manure, where 
practicable. From 6 to 22 varieties were used in the plots, each drill 
being 6 chains long, with an even number of sets in each section, so 
that practically there were six sets of experiments with each variety of 
potato. It is to l)e regretted that, owing to the unevenness of the soil on 
some of the plots, these manure tests are not of as mu)ch value as they 
would otherwise Ik*, and it must lie also stated that some of the land 
could not in any sen si* lie regarded as a tiotato soil. Yet on some of 
these remarkably gCKKl potatoc*s were grown, notably at Mr. Anderson’s, 
Digger's Rest, where the difference in \iekl. owing to the use of manure, 
w'as very markiul, and the difference in the type and quality was even 
more marked. On the unmanured or check section in some of the varieties 
it was almost imjiossible to find a single tuber large enough for table 
use; they were not only small and irregular in shajie. but lacking t\pe 
and (jualitN. 

One thing ma\ U*. nuiitioned in connexion with the use of potash, viz., 
the teiidcncv to jiroduce scab; this w’as also present to a small degree in 
the section dressed' wdth farm-yard manure. The fjuantity of potatoes 
affected by scab seems to Ik? on the increase, and it would be advisable 
for growers to try the eftei't of pickling or dressing their seed before 
lilanling with either of the following preparations--Half-pint formalin 
to 15 gallons water—soak the seed for tw^o hours; or, i oz. corrosive 
sul)rLmate to 7 gallons water -immerse for ij hours. 

It js to Ik? regretted that in some cases the results were very disap¬ 
pointing, owing chiefly to the continued wx‘l weather at the end of last 
w'inter and early spring, w’hicli .seriously interfered with the preparation 
of the land on several of the plots; in one cas.i* a ]dot had to lie aban¬ 
doned on that ac('ount. The work of planting was also dela\ed from the 
same cause, some of the plots l^ieing a month later than thi*/ should have 
been. 

The results shown at the ’foot of the acc<>mpan\ing table are for a 
number of varieties planted h\ Mr. Jellie himself, oii an immanured plot. 
They were nearly all heavy-yielding varieties, and the land being in good 
h^eart, the average was over 10 tons per icre. The onlv light-yielding 
Kjrt w\as the Browm’s River, grown from a parcel of seed bought on the 
market. It yielded a little over 5 tons per acre, but gave a%ery poor 
return of tubers fit for market. To the growers who visited the field to 
watch the operation of digging and selecting seed, it, however, proved a 
valuable object lesson, and illustrated in a practical manner the failure of 
many growers w^ho buy seed on the market, as more than two-thirds of the 
produce was discarded. Twentv-five per cent, of the plants were of the 
wild white bloom strain, and fifty per cent, w’ere vellow^-fleshed or inferior 
in quality. These averages were duly noted at the time of digging, and 
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will form the basis for future experiments, and will prove the value of the 
selection of seed at the time of lifting the crop, as the seed saved from this 
plot will lx? planted again next season. 

Although the general results may appear disappointing, still some valu¬ 
able information has been obtained, and a basis laid for future operations. 
All the varieties were closely culled, and the results noted, so that the 
improvement of the standard of the different varieties and strains can be 
ascertained. 

Imported Varieties. 

The varieties imported by the Department of Agriculture were divided 
into two lots. One, consisting of 20 varieties, was planted at Mrs. Bland’s 
farm, Yairam; and the other (25 varieties) at Mr. E. S. Hill s farm, 
Iona, Bunyi}). The former were planted on 2nd October, the land 
being lea ground in fairly good condition. The sets came up almost 
without a miss, and at the end of November the whole crop kx)ked very 
promising, but a heavy fall of rain occurred on the 2nd Decemlaer, 
which completely flooded a large portion of the ground, and rendered 
it impossible to work the land, consequently the crop was onl) a poor 
one. When visited on 6th December the plot showed the effects of the 
manures in a marked degree, which totally disappeared before the plants 
readied maturity, thus showing the injury caus^ by the rain. 

The plot at Bunyip was on a rich jieaty soil. The land w.ms well 
prepared, and the crop planted on 7th October. Like the plot at Yarram, 
the crop came up well, and gave promise of a good return, hut \>as un¬ 
fortunately cut to the ground on 28th November, on which date Mr. 
Hill reported 8 degrees of frost. This plot was visited on ibth Decem¬ 
ber, when it had the aiipearance of a crop just coming through the ground. 
The check seriously interfered with results of the plot, which otherwisi* 
gave promise of lx?ing one of the best plots of the season, as the land 
was in good heart, well prepared, and the attention to the growing (‘rop 
all that could be desired. 

VALUE OF THE IMPORTEb VARIETIES. 

There can Ix' no doubt that a number of the imported potatoes will jirovt* 
a valuable addition to those already grown in the Stale. In point of 
quality Sir John Llewellyn will maintain its British reputation as an earlv 
maturing potato of first-class quality, showing the whiteness of the flesh 
of Carman No. i, with a finer texture and flavour equal to Beauty of 
Hebron ; but, like most of the fine quality early sorts, it is. a light cropper, 
and, if good yields are to be obtained, it must receive generous treatment. 
Duke of York is another early variety, and a fair cropper; it produces 
an even-sized lot of tubers, with very few small ones; has a yellow .skin 
and flesh, cooks well, with a peculiar sweet flavour, but on account of 
its colour is not likely to take on the local market. Duke of Rotnesay 
is a very hardy early sort, and a fairly good cropper; and .so is the Early 
Puritan, a potato well known for some yearis on the local market. 

The heaviest cropper of all the early sorts is the British Queen, which 
in British experiments has returned as high as 17 tons 12 cwt. per acre; 
but so far it has not maintained its reputation, the highest yield l>*ing 
5!! tons in section D at Mr. Duff’s plot, Carrum. On account of its 
blight-re.sisting qualitv it has been inquired for in New Zealand for seed. 
A.mongst the early varieties may be included the Duchess of Buccleuch, 
which gave a consistent return in all the sections of the Iona plot, where 
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the average weight was over 2 tons 12 cwt., section A showing 3 tons. Of 
the main crop varieties, The Factor, Warrior, Scottish Triumph, and Up-to- 
date came in the order mentioned. Of all these, perhaps the Up-to-date 
must be considered the most profitable potato, having come out top in the 
most recent experiments in Great Britain as a disease-resistant variety. The 
verdict of the great British authority, Mr. W. P. Wright, who says it is 
*‘the greatest potato that has come out for a hundred years,’* will, no 
doubt, l)e indorsed in New Zealand; but probably The Factor, Warrior, 
or Scottish Triumph would take the local market better, as they are 
whiter in the flesh, and have a better appearance when cooked. 

AVERAGE YIELDS OF BEST EARLY VARIETIES. 


N'aricty. 

Tons. 

Cwts. 

Lbs. 

Yi( Id of Section. 

Tons, Cwt. qrs. 

Duchess of Buccleuch 

... 2 

12 

2 18 

A 3 

0 

0 

Sir John Llewellyn 

2 

6 

2 18 

B 2 

12 

0 

Duke of Rothesav 

2 

6 

2 t8 

1 ^' 3 

2 

0 

King Edward VII. 

2 

8 

0 0 

F 2 

j6 

0 

Early Puritan ... 

... 2 

3 

T 9 

E 2 

12 

0 

AVERAGE 

\'aricty. 

YIELDS, BEST MAIN CROP. 

Tons. Cwt. Lbs. 

^ ield of Best Section. 
Tons, t.'wt. Qrs. 

The Factor . . 


1 ^ 

0 0 

A 3 

4 

0 

Warrior . . 


10 

2 t8 

D 3 

0 

0 

Scottish Triumph 

.. 2 

A 

T 9 

B 2 

t6 

0 

Up-to-date 

•» 

2 

2 18 

F 2 

10 

0 

Twelve or fourteen old 

Old Varieties. 

varieties were planted in the 

different plots, 


mo.sl of which gave very satisfactory results. Among these one known 
as tlie Copper Skin proved itself worthy of more attention than it has 
received at the hands of giOAvers; it is a consistent cropper, throws very 
fetir small potatoes, and the quality is quite ecjual to the old Pinkeye. 
In Mr. Jellies plot at Woodford it gave a yield equal to 8i tons per 
acre. In the white skins, Sutton’s Abundance and Clark’s Main Crop 
gave very satisfactory results, the former producing very large tubers of 
good shaj)e and quality, the latter throwing a large numl)er of medium¬ 
sized tubers, with but few very large ones. Daniel's Sensation (also 
white skinned) gave good results; it is a very vigorous groover, stands 
frost well, and is of good quality. One of the best early ones was that 
planted’ under the name of Fox’s Seedling. I cannot say whether the 
name is crorrect, as I have been unable to trace the history of it. In a 
good soil it will give a heavy yield; at Woodford it gave "a return equal 
to 14 tons 8 cwt. It is a good cooker, and is quite equal to Beauty of 
Hebron. Bismark is another good variety; it did well in the Warrnam- 
bool district. 

RED SKINS. 

Much has been said about the deterioration of the ** reds.” Many 
contend that their day is past, but there is no doubt that the old Brown’s 
River and Tasmanian Red are still the most popular main crop varieties 
on the market. These two varieties were planted in four different plots. 
Those marked Nos. i and 2 are the same, the numbers being used to 
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distingudsh different strains of seed!; the returns were very satisfactory, the 
average l^ing over 4 tons per acre, and better results may be exited 
next season, as the seed has been heavily culled. In order to obtain 
good yields of either of the above varieties the land must be in good 
heart. 

The Effect of Pasture in the Rotation. 

There can be no doubt that the very satisfactory returns obtained in 
the Woodford plots, which averaged over 10 tons per acre, were due in 
a large measure to the fact that tlie land had recently been under grass, 
the rotation t)eing five Nears in pasture, then a crop of potatoes, followed 
by hay and the present crop of potatoes. If growers followed the prac¬ 
tice of sowing down to grass and clover in the old potato-growing districts, 
the yield of the State w'^ould be maintained cvn a little more than half 
the present area. In addition, the (juality of tlie produce would he greatly 
enhanced, so that about half the land under j)Otatoes, the other half 
being in pasture, would yield as many potatoes, and the grower would 
obtain a far more profitable return than at present. 

Names of Varieties. 

Much confusion has arisen in the past thnmgh potatoes lieing called 
by wrong names. Jn some cases the same variety is known by four 
different names. Por instance, maiiN white-skinned potatoes are called 
Snowflake. When this potato was first introduced it w'as cx^nsidered an 
early variety; but now 1'he Acme, W’hite Elephant, and Prolific’, all late 
maturing sorts*, are called SnoNvflake in clifferent districts. 

Much damage is also being done to the seed trade by inferior or 
late-maturing varieties being supplied for early ones. For example, 
Acme and Lp-tu-dale have l>een sold for Carman No. i, and growers in 
New Zealand and other places are a.^king to be providecl withi a Govern¬ 
ment certificate as to varietN ; but the grower is the ])roper person to suppl\ 
this. Certainly, there are varieties that cannot be mistaken, but when it 
comes to the Nvhite-skilined ones it is impossible at all times to idenlif) 
a potato without growing it, l)ecause there aie so many that resemble each 
other, or vary so much in apj>earance when grown in a different soil, that 
they lose many of the characteristics of the \ariety to which they belong. 

Results of Manure Experiments. 

Mr. F. E. Lee, Agricultural Sujierintendent. has kindly furnished the 
following report on the results of tJie manure experiments conducted by 
him:—Regarded purely from a manurial point of view^ the recent experi¬ 
ments with jxitatoes have in the majority of fields been inconclusive. It 
will he remembered that the spring of last year was particularly cold and 
w^et, and frosts prevailed till a far later period than ordinarily. This 
fact, in conjunction with lack of care during the growing period, and a 
spell of dry weather from October to March, were the main causes of 
the comparatively poor returns in many, districts. A survey of the locali¬ 
ties in which many of the fields were situated is sufficient to indicate 
that the soils could in no wise be considered as typical potato land. 

It is pleasing to find that in some instances the manure dressings 
have not only produoefl substantial increases in yield over the unmanured 
portion, buj the increases are proportionate, thus showing that with intelli¬ 
gent fertilization profitable yields of potatoes can be raised in localities 
hitherto considered unsuitable for this crop. 
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Manure Dressings. 

'rhe potato section occui)ied i acre of the 5-acTe experimental 
forage fields, and was further subdivided into six equal portions, lettered 
A to P'. To section A a dressing of 2 cwt. superphosphate was given; 
to section B the same amount of superphosphate, together wdth i cwt. 
nitrate of soda; section C received no manure, and serves as a contrast 
for all other sections; section D relceived the same treatment as B, to¬ 
gether with 5 cwt. of sulphate of potash ; section E received a dressing 
of lime at the rate of 5 cwt. per acre; and section ¥ was dressed with 
stable manure, as nearly ns ])0ssible, at the rate of lo tons per acne. 
Although ofnly re(]uiring a small .amount of stable manure, considerable 
difficultV was experienc^ed in procuring it. and only, in a limited number 
of cases was it applied and ploughed in at the projaer moment. 1 am, 
therefore, forced to the conclusion th.at no great reliance can l>e placed 
on the icsiilt of sec'tion F in the first year's trials. 

The dates of sowing in various localities and the classification of 
varieties are more full) dealt with bv my colleague. 


HARVEST RETURNS OF PLOTS. 


K\lHTiin«utor. 

A. 

n 

c 

1 >. 

K. 

P. 


ions. 

tons. 

tons. 

ton.s. 

tons. 

tons. 

Mr. Anderson, Digger’s Rest 

Ml*. Wilson, Wliittlesea 

. . 1*7 

20 

0*8 

23 

M) 

1*3 

: o-fi 

0*9 

1*2 

2*0 

1-2 

0-4 

Mrs. BUnd, V'arrani 

1*7 

Id 

0*6 

O'O 

0*5 

0-4 

Mr. Hill, Bunyip South 

21 

2-0 

1-9 

I'S 

2 1 

1*3 

Mr. Cameron, Ooiidah 

5-4 

00 

4*2 

5*4 

1 4-1 ; 

3-9 

Mr. Scanlon, (\>l»dcii 

. ! 5*1 

1 6*0 

2*7 

5 1 

1 2-5 ' 

2*7 

Mr. Duff, Carrniii .. 

... , 4*5 

4 -S 

4*4 

4-7 

1 4*9 i 

50 

Ml*. Syine, Monlialloc 

2*4 

2 d 

1-2 

0-8 


1-5 

Mr. Collins, lllowa 

4 0 

4-2 

40 

3-7 

3-8 1 

3*5 

Average yield ))er acre 


3 1 

2-3 

2-9 

2 d ‘ 

2-2 


These returns at first sight do not appear to have very (dearly de¬ 
monstrated the value of fertilization, and yet, taking tlie high prices 
ruling for potatoes during the past season, there is a good margin of 
profit showni o\er the cost of the manures. For example, the unmanured 
section. C produced an average yield of 2.3 tons per acre; section A, 
dressed with 9s. worth of superphosphate, produml 3.0 tons, or an in¬ 
crease of 14 cwt. Estimating potatoes of good (iiiality to have been 
worth a ton, there is a margin of profit of ^£4 9s. after paying for 
the manure. Sadion B, costing 22s. 6d. per acre to manure, shows a net 
profit of £4 8s. 9d.; section D, existing 31s. lod. per acre to manure, 
.shows a profit of nearly ^£2 9s. .5d. per acre; section E, dressed with 
lime, as might have reasonably been expe*cted, shows little or no benefit 
the first year. It is probable that crops subsequently planted on the lime 
section will show an improvement, both in quality and quantitv. As 
previously, pointy out, section F, dressed with stable manure in some 
cases, has had little chance of showing its capabilities in the first year’s 
trials. 
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Harvest Returns from Potato Sectio 


— 

Mj. P. Dutf, Mr. Collins, 

Carrum. Dlowa. 

Mr. Scanlon, 
Elingamite. 


Mr. Cameron, 
Condah. 


Mrs, Blam 
Yarram, 

aIb 

C 

D 

E 

F 1 A 

B 

C 1 D : £ 

F 

A 

BjC 

D 

E 

F 

A 

B 1 C 

D 

E 

F 

A 

B 

C 

D 

Up-to-Date* 
Scotoh Grey 
Brown’s 
River .. 
Suttoifs 
Abundance 
Flat Top 
Na 1 .. 
Clark’s Main 
Cron 

7.417.2 
6.06.0 

1 

5.8|5.5 

O.sjfi.O 

4 . 7 1 4.2 

7 hIa 0 

6.6 

6.8 

6.0 

5.0 

3.9 

A S 

6.1 

5. £ 

6. £ 

6.S 

S.t 

7 H 

16.4 

5.8 

5.4 

6.0 

4.7 

8.6 

6.8;7.( 

6.23. 

6.04.] 

6.36.1 

3.0^3.( 

6 . 0 ' . 

)8.0 

13.2 

13.6 

16.8 

)8.7 

1 ! 

7.2i5.0|5.4 
8.212.6|2.5 

4.64.6!d.7 

4.65.86.2 

8.5!4.0;3.4 

1 I 

5.1 

2.1 

d.i 

6.3 

3.1 

17.< 

15.5 

14.1 

7.5 

) 6.512.1 
18.8|8.( 

8.5il.( 

1 

5.6!8.4 

»5.f 

14.4 

15.1 

14.9 

12.] 
11.i 

»2.i 

2.7 

13.1 

13.1 

12.1 

2.4 

>9.( 

)7.S 

14.1 

14.8 

110.( 

7.1 

3.( 

6.* 

)6.’ 

13.7 

14.S 

3.C 

9. 

r6.( 

4.1 

4.S 

65.1 

i4.( 

14.8 

13.8 

17.6 

13.6 

12.6 

8.6 

2.( 

11.£ 

.6 

.4 

Fox’s Seed* 
ling 

Copper Skin 
Rose 

Bismark .. 
Beauty of 
Hebron 
Daniel’s 
Sensation 
CarmanNal 
Satisfaction 
Lapstone 

KblnAy .. 

6. 

5. 
l.l 

6. 

i 

15.3 

f6.3 

n.6 

16.0 

3IA 1 

s.okfl 

6.0;6.1 

3 . 1 I 2.3 

6.4'6.8 

6.06.1 

6.3 
5.1 

3.3 

8.3 

6 6 

5.75.1 

5.4i3.’ 

1.6'2.] 

7.3'3.( 

7.7 .. 

)4.6i6.7 4.6!4.0 
3.018.7 3.4'8.7 
2.22.61.812.1 
4.5'4.6!4.6i4.5 

, 1 ' 

' 1 

5.7 

2.9 

1.5 

8.2 

8.8 

3.‘3 

4.7 

4.9|2.8 

2.‘8{2!i 

4.514.(1 

1 

5.9 

sie 

6.6 

2.8 

iis 

4.1 

2.C 

i.'s 

3.4 

4.*7 

4!3 

3.'4 

! " 

4.‘3|4!2 

3.‘6 



•• 

:: 

3.34.4 

3.8'4.9 

4.0 

4.93.7 

[ 3 . 7 , 3 .ijs.l'S.ojs.S 













3.Si2.0'4.3 

3.2 

3.5 

4'2 .. 

1 ' 







1 




1 7'2 fila a 

2.8 

2 .A 

,V i.■ '.. 





i 


i 




Northern 
Star* .. 
Goodfeliow* 
Duke of 

York* 

20th Cen¬ 
tury • .. 
British 
Queen* 

Sir J* Ue*' 
wellyn* 
Scottish 1 
Triumph* 
General Kit¬ 
chener* 
Early Puri* | 
taV ..| 

4 . 1 I 8.7 

4.113.6 

1 

1.5;2.3 

4.314.6 

4.dj4.9 

i 

3.4 

3.1 

1.8 

4.8 

4.0 

4.0 

3.5 

2.6 

4.9 

6.5 

4.1|4.8i .. 
3.7|4.5' .. 

2.4j2.0; .. 

4.7|6.0i .. 

4.8j5.l' .. 

i .' ..' .. ..' .' 

. 

.. . 

' 

! 

i 


•• 


J.'! 

j 

j" 



” 

“ 

1.51.5 
1.1 .8 

l.lj .8 

l.ojl.o 

2.811.7 
1.6| .8 

.8 

.3 

.5 

.6 

1.3 

i 

.6 

1.0 

1.7 

.i 

j ' 


*’■ *■'.i '* 

1 




.. i .. 


,. 

1.81.4 

.6i .4 

I 

; 1 






i 




1.61 .6 

i 

Hi a 

■’!. 

..j .. .. 

' 

1 

I 




.. 1 .. 




17. .8 

.8 

,4 

Duchess of 
Buccleuch*! 
Ever Good* 
Dnnion* .. i 
The Factor* 
The Warrior* 
The Found* 
linff* 


J 

.■ ..j .j 

..1 .. 









2.2 

1.3 

.5 

.6 

i 


:.!.. ..i ..1 .: 





1 



..'1.6 

.3 

.3 

.3 

:’i ' :: :: 

, 

.! .. .A ..i 

1 1 




1 



il 3 

g 

Q 

3 

1 ■ 

1 , ,, 






, 


• 

1.9 

1.0 

’7 

.6 




.! *‘| '■ 








..12.4 

1.5 

.8 

.9 



j ' 

J.. 





1 



! 

1 2 

4 

3 

5 

Enipnas 

Queen* .. .. 



.1 1 

.. ..... 





1 

.. 1 -. 

1 

^^7 

.8 

.5 

4 

Duke of. 
Rothesay* .. 


.. J ..^ .. 

1 ; 

. ! 

1 








..'8 0 

2.8 

1.1 

1.71 

Royal Kid*! 
nev* . 


i i 










. 1,9 

1.8 

.9 

1.8 

King Ed¬ 
ward 7th* 
The Bruce j 
Table Talk*, 
Flat Top! 
No. 2 


1 


1 

i 

' , i 


: ' 




1 





2 

1 

.91 


; 




' 1 




' 


"1 







" • ’1 • • 

! 

1 






1 1 









1 

.i 

' ' j 


. ' ..1 .. 



3.8 

4.8 

1.6 

i.2 

3.1 

3.5 


1 



Brown’s 1 
RlverNo.2' 
General j 
French* i 
Snowflake 



j 

3.0 

3.0|2.4|2.6i3.l|2.8 


; 











i 









! 














.2 

S.2'3.4j3.4: 

1.63 

.8 




I 















i.e|4 

_j . _ 



.. 

■'1 ■*, “1 '* 


1 














|4,5 

.4|4.7^ 

1.9 5 

.0 

4.0 

1.2|4.0|3.7|8.8|3.5 6 

.13 

».o|2.7i 

.li 

ui 

1.71 

>.4 

6.04 

1.2£ 

».4 

4.1 i 

f.9jl.7 

LI 

.6 

.6 


• Varieties imported by the DepM 

In Mr. lellie's field, which was unmanured, the average yield per acre from the following varieties was obtaii 
Skin, 8.5 tons; Fox*s Seedling, 14.4 tons; and Brown’s River, 5.1 tons. 
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ve-Acre Forage Fields—Season 1905 


Mr. E. S. Hill, 
Iona. 


Mr. Anderson, 
Digger's Rest. 


BClDEFABCDEiP 


2.01 


12.3|l.Rl 


2.1 


2.61 


2.7 


812 


1.1 


8.4 


2.8 


l.Oil.Rl 


2 !! 


Mr. Wilson, 
Whlttlesea. 


D;£ 


Mr. D. Syme, 
Mordialloc. 


1.1 


1.4 


2 . 8 !i. 2 L 5 < 


F, A i B , C 


3 5].5|1.1 


D E 


212 .Oi 

I 


F ! A 


..15.4 

2.3i6.U 


4.5 


I 


.3.5 
■ 14.8 


Average of 
all Sections. 


D E 


5.43.84.5,3.43.0 

4.33.83.9|3.23.6 


4.1 3.05.1'4.0 


3.73.24.313.63.6 


4.8 


3.64.2;3.63.0 


3.0 


72 


2i] 


|2.5 


|l.4;l.2|2.2,1.2|.4'4.0i2.8|2 

8 !:::. 


11 


8 ; 2 . 2 | 


1.02.1 a.i|2.2|. 
..I ..' ..I. 


I ” 


I • . • 


8il.8 


1.6 


... . I 

ii.ol .9 .nil. 6 '! 

|2 

1 

2 


I2.2l2.62.0;2.4 

I 

l.7i2.61.7|1.8 
j2.7 2.2 J,9;2.0 
|2.2|1.81.7|l.9 

|2.0'2.4|2.5 

I 

2.4,2. Oil. 9| 


r 

|2.42.8j2.4 

|1.61. 7 : 2 .6 

l2.1;2.0!2.4 
l.Oi .7i2.6 
1.6,2.4i2.5 


2.612.2I 
12.013.1 


|2.5!2.0| 

| 2 . 12.21 


1.9;2.2|2.2j 


1 . 8 ' 2.0 

I2.22.S 

l.'olis 


2 5j 

2.2; 

2.0! 

I 

3.01 

2.3: 

| 2.1 

, 1.2 

2.7 

2.8 


1.5 


2.3I3.7I3.3 

' i i 

..14.74.9 
..13.84.1 
..[2.42.2 
..‘4.85.0 


2.6 3.33.3 2.5 


1.3.1.4;1.0|.4,2.8|4.0j2 
5|1.7 


1 

1.211.8,1.2 
1.0 .6 
1.81.6 


1.2 


i 1 


12.2 


2.M.81 


2 ; 1 . 

.2i 


|2.31 

2 . 6 ' 


.911.0,2.3,3.1 


.8 1 

1.1 1 


62.2 
. .8 
0 2.0 

.61.9 


, 2.6 

81.2 

1.0 

2.0 


..2.31 

.2.5 


|2.0i 


: -1 

I i 


2.8 

...2.8 

.,1.8 

1 

..!2.o 
.., 1.8 
.. 2.1 
..i2.6ll.8l 


..■1.4| 


4.55.1 
3.5 3.01 
2.52.81 
15.0 5.91 


3.84.4 
|3 7 8.1 

2.31.5 
15.64.6 


2.512.42.5 


I 


2.1 


2.52.32 
.51.3 .6 
2.41.Oil.91.0 


1.4 


1.81.71.7 


2.212.0 
. i.ali.eli.o 


1.71.812.2 


2.3 


|1.0!2.02.5 
1.6il.51.1 


2.712.5 2.6 2.4 3 0 


.9 


..[1.61.4 


..[2.5 

.. 2 . 2 | 

! 


1.6 


2.3|2.9:2.52.8 
1.2;i.4 1.31.2 
|l.5ll.2|l.01.2 
1.3'1.7!1.31.6 
.oil. 01 .41 .2 


1.3,1.31.2 
.51.4 

I. 3jl.41.5 

II. 41.51.6 


2.111.4i2.Oil.6 1.6 


,1 ..12.312.61 


2 . 01 . 6 !!. 01.0 


. 2 21 

1 j 

. l'2.7 


1.6 


l.Sl.Sil.S 

1.61.ok.8 

|l. 8,1.611 .4 


1.6 

2.0 

1.6 


1.61.71.7 
I. 4 I .81.2 
1.81.72.6 

2.5 

2.8 


1.6 
.6 
1.6 

I ! 

13.64.2,3.1 


1 ' 

|2.4!2.6|8.1 


1.5 


.0 


1.6 


2.0 


2.0 

8 .S 


2.0 


1.9 


1.8 


2.1 


1.81.7 


2.0 


2.3 


1.0 


1.3 


1.22.0 


1 . 2.4 


2.4 


2.3 


1.2 


!l .2 


1.5 


f Agricnltare for experimental purposes. 

atlsfactlon, 9.3 tons; Clark's Main Cropt 0.3 tons; Bismark, 8.5 tons; Up-to-Date, 10.1 tons; Copper 
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Individual Crops, 

Some of the fields under review have shown a much more regular 
response to the manure dressings than the average of the whole. This 
may be ascribed as much to the care and attention shown as to other 
causes. Badly drained places in some of the plots are responsible for 
the irregularities of yield. In the case of Mr. Syme’s field at Mordialloc 
—section D was on a sand ridge, which reel need the yield of that plot 
considerably. Mr. Anderson's field at Digger's Rest has shown the 
most regular response to the manurial dressings. Being on sloping land, 
this field has shown a profitable increase on sections E and F, and the 
value of the experimental work on this farm will more than compensate 
the owner for the labour and trouble involved. It is somewhat regrettable 
that many persons who undertake experimental w'ork do not maintain 
the enthusiasm with which they commence. I am frequently asked to 
excise the unmanured section as being of no service. In my opinion, 
the failures, or, what is perhaps the more fitting term, non-successes are 
more educative than those experiments which realize to the full the hopes 
of the experimenter. 

Conclusion. 

The experienced reader will see in tliis brief review of the potato 
experiments one fact that will not occur to a person not direc'tly interested, 
viz., that it is too much to expect such a wide range of early, medium, 
and late varieties of potatoes to res],x>nd in anything like the same manner 
to artificial manures. 

It may safely, be assumed that some of the varieties tried have been 
on unsuitable soil, and with different periods of ripening the average 
results from a manurial point of vie^v are hardly comparable. Neverthe¬ 
less, viewing the whole question from a stand-point that does not regard 
idio.syncrasies of varieties, it is patent that artificial manures intelligently 
used can be made to render the same assistance to the potato grower as 
to the grower of other crops. It may be mentioned that the experiments 
are being continued for three years, the rotative principle being adhered 
to, so that at the expiration of that term the collected information 
should prove of the highest value to the potato grower in every district 
in the State. ; 


THE PROCLAIMED PLANTS OF VICTORIA. 

(Second Series.) 

Alfred /. Ewarty D.Sc,y Ph.D., F.L.S.y Government Botanist; and 
/. R, Tovey,, Herbarium Assistant. 

Since the issue of the Thistle pamphlet in 1893, 23 names have 
been added to the list of plants which are required tc> be destroyed under 
the Thistle Act. The present publication cxMisists of a series of descrip¬ 
tions and illustrations of these plants which was originally prepared by 
Mr. Tovey, and which has been revised and issued in its present form. 

The descriptkms are made as simple as possible, and the coloured 
plates should aid in rendering identification a simple matter. Mr. G. H. 
.Adcock, F.L.S., Principal of the Viticultural College, Rutherglen, and 
Mr. J. W. Audas. of this brandi, rendered valuable service in obtain’ng 
specimens suitable for illustration. 



PLATE 2. 







PLATE 3. 
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Only short, safe, straightforward directions for eradication are given, 
since the fancy methods of weed eradication frequently advocated are less 
certain, ate frequently dangerous, and are often as costly as the simple 
and thorough, but more laborious methods. Poisonous sprays such as 
copper sulphate may sometimes be used to keep down weeds (charlock &c.) 
in the seedling condition, especially if applied during dry weather, but 
their use is never advisable if it can be avoided, and when once a perennial 
is fitmly rooted its destruction requires doses of poison sufficient to in¬ 
juriously affect tlie soil and surrounding vegetation for some time. No 
compounds containing arsenic should be used for the poisoning of weeds 
on pastures or cultivated ground. 

There is no doubt that many of the proclaimed weeds here described 
are spreading rapidly, with increasing injury to agriculture, and that this 
fact is due to the imperfect administration of the Thistle Act. In so far 
as the liatter is due to ignorance, the issue and wide circulation of the 
accompanying descriptions and plates should remove one source of laxitv, 
but the wide divergence in the attentic^i paid to the Act in neighbouring 
shires will always militate against the permanent eradication or suppression 
of any particular weed. Permanent good can only be atta.itned by simul¬ 
taneous and centrally organized efforts, extending over wide areas sur¬ 
rounded by natural harriers to migration. 

The Mistletoe. 

Loranthus celastroidesy Stebcr. {Loranthacece.) 

A parasitic glabrous shrub, on branches of trees. Leaves opposite, from 
a rounded egg-shape to a narrow lance-shape, and, when narrow, often 
sickle-shaped; thick in structure. Flowers in loose cymes, usually ter¬ 
minal ; p^als elongated, five or six, free, often yellowish or somewhat 
reddish, soon spreading or reflexed; loosely hung anthers. Fruit almost 
pear-shaped, yellowish green. l^he Mistletoe is a native of Australia. 
This parasite spreads over the trees, and eventually destroys them. It 
g;rows on gum trees, but on otheps also. The best method of eradication 
is to have the infested branches entirely removed and burncMf, as well as 
any young branches on which seedlings may have established themselves. 
Froclaimed under the Thistle Act for the whole State—October, 1904. 

The Hanging Mistletoe. 

Loranthus pendulus, Sieber. (Loranthacece.) 

A glabrougi shrub, parasitic on the branches of trees. Leaves mostly 
opposite, egg-shaped, or elongated, and of nearly equal breadth near base 
and apex; from 2 inches to 10 inches long, and sometimes even longer, sel¬ 
dom assuming a heart-shaped form. Flowers in axillary c>'mes; petals, usu¬ 
ally five, elongated, soon spreading or bent back. Anthers adnate. Fruit 
brownish green, quite viscid (sticky); distinctly contracted at the summit. 
The Hanging Mistletoe is a native of Australia. Like the preceding one, 
this parasite is very destructive. Both, if not checked, spread over the 
trees and Idll them, thus causing great loss in our timber resources. It is 
especially common on Eucalypti, but also grows on Acacias and other 
trees. Tlie infested branches should be cut off and burned. Proclaimed 
under the Thistle Act for the whole State—October, 1904. 

i^o be continued.) . 
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DISEASES OF FARM ANIMALS. 

S. S. Camefi^on, M.R.C.V.S. 


V.-NOTIFIABLE DISEASES UNDER THE “MILK AND DAIRY 
SUPERVISION ACT 1905.” 

{Continued from Page 420 ) 

Contagious Abortion in Cattle. 

{Slipping Calf or Slinking.'^) 

Abortion, by which is meant the birth of the calf at an\ stage ot 
development prior to the mature pe iod of gestation, ma\ ot'cur as a result 
of accidental incidence of external forces, or may be directly due to con¬ 
tagion. It is true that any of the usual causes of accidental abortion may 
co-ofierate with the contagious element, and so increase the scjverity of the 
outb.eak, and it is doubtless equally true that the occurrence of accidental 
abortion may be the starting ]Kjint of an outbreak of contagious abortion, 
but as a rule the two forms can be sharplx defined by inquiry into the 
surroundings and history of the case. That the\ should be so defined is 
of great practical importance ; otherwise, through neglect of jirecautions 
which are nec'essary in the one case, but immaterial in the other, a ruinous 
disease mas gain so strong a hold of the herd as to involve great cost and 
inconveniena* in its eradication. 

Accidental Abortion. 

Amongst the causes of at'cidental abortion, the following ma\ be 
enumerated :---Mechanical injuries whh h result in the death of the unborn 
calf (foetus), and its detachment from tla* membranes of the \vomb. such 
injuries, for example, as are sustained through fence-jumj)ing, being kicked 
or crushed in trucks, races, \anl.s, t>r otherwise, hounding with dogs, 
jumping of other cows when “ bulling,” ovit- driving, and the like forms 
of extennal violence ; ergotized grasses, smut and bunt or other forms of 
mould growth on fodder ; fermentescible foods, such as c'lover, liK'erne, 
and sorghum, eaten in immoderate quantities, and so causing “ hoven ” 
and iKiwel disturbance; foul, putrescent drinking water; the eiting 
of frozen foods or the drinking of ice-cold water; severe constipation 
or l:K>wel disturbance, or the administration of powerful purgatives, all 
causing excessive straining; the' elating of irritant plants, such as savin, 
lue, and tansy; mental excitement, such as is caused bv the sight or smell 
ofi blocKi, carrion, or other strange and terrorising objects ; and finalIv 
many constitutional diseases, cows alTecteil with pleiiro-pneumonia or other 
disease accompanied by high fever Iieing ve*/y liable to abort. 

The precautions to be adopted after accidental abortion from any of the 
above causes are: First, the isolation of the al)orted animal from otlier 
in calf cows for a period of a fortnight, or until all discharge has ceased, 
and the womb and genital passages have regained their normal condition. 
An aborted cow should not hf- bulled for at least three rngnlhs after 
abortion. Second, the burning of the discharged foetus and “ cleansing ’’ 
of foetal membranes, and the daily burning of any clots or discharges 
7235. ' Q 
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that are passed. The 30W nxay be given a laxative drench composed of 12 
ozs. of Epsom Salts, 2 ozs. of sulphur, and i oz. of ginger in a (^uart of 
warm gruel; and, as local treatment, the womb should be syringed out 
two or three times at daily intervals, or oftener and for a longer period if 
the discharge is foul-smelling, with a luke-warm antiseptic solution, say, 
one tablespoonful of Creolin nr Lysol or Jeyes’ h luid to 2 quarts of blood- 
warm watei. 

Contagious Abortion. 

This mnN he defined as a disease of the womb an infectious catarrh 
of ihe lining of the womb (uterus), resulting in the. premature expulsion 
ol the fcetu.s, and caused by the transmission from one animal to another 
of the sjiecific germ of the disease. When introduced into a herd tjie 
disease assumes the character of an outbreak or epizootic. It is usually 
so introduced b^ a cow or bull from a herd in ^\hich the disease exists, 
and the chance of getting the complaint is one of the risks of buying 
cattle from unknown sources at sale-vards and auctions. Or it may be 
introduced bv sending a cow from a ht'althy herd to a bull th.it has 
pie\iousb served aborting cows, or by grazing cows in a paddock in which 
others hav(* aborted, or b\ anv cattle traffic between an alK:)rting he d and 
sound cattle. "J'he infecting material is present in disi'harges ami smears 
on the tail and quarters, and it mav be c'onveved bv contac't with infected 
bails, fen'<*s, rubbing posts, litter, attendant’s clothing, or other sucii 
means. The di.s-case Las been rejieatedly conveyed ex[)erimentall\ by 
inserting into the vagina of a healthy in-calf cow a small piece of cotton¬ 
wool smeared with the di.s('harg(‘ fnmi an aborted cow, or which had been 
previousK in.serted for a few lui uites into the vagina of .such a cow. 
Moreover, as showing that tlu* causative germ is the same in all animals, 
the di.sease has been conve\e(l in the same was to tlie .sow, ewe. goat, 
rabbit, and guinea y)ig, and mares, bitches, and cats (‘.an infected if the 
virulence of tlic germ is intensified somewhat, as it appears to lie b\ 
passing it through an intermediate host. siK'h as the rabbit, instead of 
inoculating dire(‘t from the crow. Such exyicriments leave no room for 
doul)t that the disease is a contagious one, and the conclusion is supported 
in a [iraclical wav bv the beneficial results which follow on an antiseptic 
or germi(n(lal method of treatment. Tn herds in which abortion has been 
f#rc\'alent for years Ike disease may be entirely suppressed by the adoption 
of this line of treatm^mt. 

'I'he axTtual causative germ has not as yet been agreed! upon. Organisms 
have l^'-e.n found bv manv investigators associated in the genital membranes, 
passages, or discharges in such a way as to indicate their c()nnexion with 
the di.sease, but different observers have ascribed the causative agency to 
germs .showing differencjes in structure or other identifiable characters, so 
that no agreement has been arrived at. There is, however, a consensus of 
opinion that the germ projiagates in the womb and genital passages. 

Hang, of Copenhagen, claims to have i.«<^Wt'ed an organism from cases 
of abortion, by means of which, after artificial cultivation, he has produced 
the disea.se ex]jerimentall>. 

There are some interesting facts in connexion with thci experiments 2pd 
observations made concerning tliis disease wHich have a practical beanng 
on its causation and prevention. One is that in the experimental produc- 
tk>n of the disease the abortion usually occurs at from nine to twenty-one 
days frbm inoculation, but the period may lie lengthened if the cow 
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experimented on is in an early stage of pregnancy, or shortened if in a 
late stage. The period when abortion most often occurs is between the 
third and seventh month, so that if the infection is contracted at the 
time of “ serving ” it is evident that the period of incubation is longer 
than when it is conveyed experimentally, and hence no definite idea of 
the average period of incubation of the disease has been arrived at. The 
calves of atorting cows if born alive are usually delicate, and die of 
broncho-pneumonia or intestinal derangement within a few da\s of birth, 
and as they are undoubted sources for the transmission of the disease, it 
will be safer in all cases to destroy tl)em at birth, and burn the carcasses 
along witli the membranes anti discharges. 

i'emporary sterility is a condition often assu'Jated with the tendency 
to alx>rt. The C(nv takes the bull at frequent intervals, and fails to con- 
{’eive. In the 1904 annual report of the New Zealand veterinary branch 
tlKTe is reported tlie case of a herd of thirty-two Shorthorn ('ows, the })ro- 
perty of Archdeacon Williams, Te Ante. New Zealand, all of which had 
barren for one to three years, as a result of an invasion of contagious. 
alH)rtion. In these cases there is apj^arenth a clironic condition of 
catarrh of the womb, and if ofjiictption does take place, abortion cx'i'urs 
within a f<‘w months. Cows that have once aborted are very liable to 
alK>rt again if they conceive, although in some cases it has been noticed 
that after two or more alwtions the animal appears to ac(|uire an immunity 
against al)ortion, and w'ill c.iirr\' her calf iht' full period, even though 
cows that have not previouslv al)orted are aborting all round. In ca.ses 
of r<*j)eate<l abortion in the same cow*, it has been observed that the calf 
is) carTied longer ea('h time, until the full term is reached, but the presence? 
in the herd of an al)orting cow is such a menace to the remainder that it 
is unwise to give such a cow' the chance to aerjuire immunity. She should 
be fattened for the butcher, and cleared ofi’ the place. 

Prevention and Treatment. 

'Fhe di.sease Ix'ing transmitted by some germ which ])ropagales wdthin 
the w^omb and genital ])assagi*s, every cow' that has recently aborted, or 
that shows signs of impending abortion, ought to lx? regarded as a ilis- 
seminator of the disease ; and the conscMjuent nei'essitv' of complete isola¬ 
tion of su('h animals from the remainder of the herd is self-evident. 

The suct^ess of the antiseptic' or germicidal method of treatment will 
largely depiend on the thoroughness wdth which the follow’ing details are 
carried out. As previously stated, the calf-membraaies, and discharges, as 
\\<‘ll as all litter soiled by these, should ho destroyed by burning. Tf the 
cow has aborted in the paddock it is absolutely essential that the foetus 
sliould searched for. If not found and burnt, it will certainly be 
“ fossicked out” In other, cows and infect them. 

The womb and gaiital passages of the alwted cow' sliould be irrigated 
with one of the following antiseptic solutions: — 

1. Carbolic acid, i part; sodium carbonate, i part; water, 100 parts. 

2. CreoJin or Lysol, 1 part; w'ater, loo parts. 

3. Corrosive sublimate, t jiart; common s;ilt, 10 parts; water, 2,000 
parts. 

4. Biniodide of mercury, i oz. ; iodide of potassium, 4 ozs.; water, 
20 pints. 

(No. 4 solution to be diluted i part to 20 of w^arm w'ater wdien required 
for use.) 

Q 2 
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About a gallon of the antiseptic solution should l>e injected once daily 
for at least a wet^k, and it is an advantage if it can be raised to blood 
heat before injection, so that the straining often induced by flooding with 
cohl solutions .ma> l)e avoided. An ordinary cattle enema syringe may be 
used, or a ijiinv of hose l)il)ing may l>e inserted, and the solution poured 
or allowed to flow into it through a funnel, from a height sufficient to 
guarantee jnessurt^ enough to force the fluid into the furthermost recesses 
of the calf-bed. Where a nunil)er are to be injected, the solution ma}’ 
be kept in a barrel or vessc'-l elevated on a framework, and the hose may 
l.a\e a [iressure-cock attached to it, so that the amount of fluid injected 
may be regulated. 



METHOD OF IRRIGATING VAGINA OF IN-CALF COW AS A PREVENTIVE OF 

ABORTION. 


But the erailication of the disea.se will not be effected by the treatment 
of individual cows that have atorted, or even of those that fail to hold 
the bull. The whole of the cows, or at all events, all the pregnant ones 
in the herd, must l)e subjected to similar treatment, for it must be borne 
in mind that when a cow^ aborts the germ has probably been propagating 
within the genital organs for some w^eeks previously, and that long before 
nl)ortion iurtuallv oocuns such a cow may Ixj a disseminator of the disease 
germs passed out with the discharges from the genital passages. In 
injecting pregnant cows care must be taken that the fluid is not forced 
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into the womb, but only so far as the neck of that organ. One irrigation 
of pregnant cows will probably suffice, but until the outbreak has been 
completely overcome every cow in the herd ought to have the external 
parts and tail sponged daily with the germicide solution. 

Alx>rted cows usually come “ bulling” a few days after alx>rting, and, 
if then served, almost invariably alx>rt again. Service should not Ih‘ 
aitempled for at l(*ast thrc^e months, during which time the germicidal 
treatment should be carried out. 

The treatment of the bull that has lieen used with aborting or sterile 
cows is also an essential part of the eradication prf>cess. His sheath, 
and, if i>ossible, tht* urethra of the jienis, should be freely sluiced at 



MEIHOD OF IRRIGATING UTERUS OR CALF BED OF NON-PREGNANT COW, 

intervals with the antiseptic solution. To do this effectiveU, and with¬ 
out danger, it will be necessary to have the bull in a crush-pen, with his 
legs shackled, or to throw him. An ordinarx human enema sxringe, -such 
as may l)e pnx'ured at any chemist’s, may be’used to irrigate the sheath. 

Finally, cleanliness in the milking shed and surroundings is most im¬ 
portant. The floors and lower parts of walls should be thorouriilv 
cleansed at least once a week, and afterwards heavilv sprinkled with blue- 
stone (sulphate of a>pi)er) of a strength of 6 o/.s. to tlte gallon of water, 
or some other effective disinfectant. 

It IS implant, and will prevent discouragement, to remember that no 
treatment is likely to completely rid a herd of the infection in the course 
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of a single season, for when once a number of cases have occurred the 
disease is certain to be already in progress, in the system of some of the 
remaining cows, altliough these may not at the time show any symptoms, 
and when the germ has gained access to the pregnant womb, no remedial 
or preventive treatment can be efficacious. Tlie treatment abov'e sketched 
out must, therefore, be consistently carried out for twx> seasons, and the 
fact that a ftnv cases occur during the second season need not excite 
despair. 

As indicating tlie enormous monetary loss tliat may be suffered by 
allowing the contagious form oi abortion to spread uncliecked through¬ 
out a dairying countr\, the following statements 1 >\ 3 Mr. J. A. Gilruth, 
M.R.C.V.S., chief Government Veterinarian of New 7 >*aland, in an official 
bulletin on this subject, issued in 1905, may be quoted:—“I said last 
\ear that this disease was the cause oi an annual loss of ;£] 00.000 to 
the Colony (N.Z.). In the light of the fuller information since received, 
I now assert that the loss is more than twice that sum.” And again :— 
“ Our experience sliov\s that this disease is costing the Colony (N.Z.) fixun 
^^200,000 to ^300,000 per annum, an estimate bast'd on the increased 
milk yield that would result from its eradication.’’ 

In Victoria, statistics as to the extent to which abortion and sterility 
prevail are not available, and estimates as to its prevalence in different 
districts var\ considerably. Some herds are known to have bem 
a fleeted to th<‘ extent of 40 iuid 50 jier cent., but an estimate of a 
JO per cent, prevalence throughout the State jirobabJy be ver\ near 

the mark. Basing caU'ulations on a 5 cent, prevalence, however, it 
is found that the annual loss to the dair\ing industry through cows l)oing 
out of profit from this disease approximates to a (jiiarter of a million 
sterling. 

Under the Milk and Dan\ Supervision Act, 1905 cont.igiuus aboriion 
is a notiliable di.sease, and it is anticipated that when the information that 
\.ill be oi>tained as a result of notification is available, a comparative!) 
reliable estimate of the prevalence of the disease in this State may be 
made. 

Contagious Mammitis in Cows. 

The prevalence of this disease amongst dairy stock in Australia was 
first announced in an address by the author before the Victorian Chamber 
of Agriculture at its 1905 Convention. Contagious mammitis has obtained 
a fairly wide sjiread throughout the dairy herds in Victoria, and is jiro- 
bably, in a large measure, accountable for much of the difficulty ex- 
periena^d by butter factory managers in maintaining uniformity of quality 
in their manufacture. This, because of the fact that the milk from one 
herd, or even from one cow', will serve to contaminate a whole ‘‘ batc'h ” 
of milk or cream, fendiering it (as will l)e explained later) unsuitable for 
butter manufacture, on account of excessive acidity and curdiness. When 
the affection lxK:omes at all wide-spread in dairying areas, the loss of the 
milVing function of one or more quarters which the disease so often entails 
is a matter sufficiently grave to nxise reflections as to the serious financial 
Ims the dairying industry sustains. The disease is also a grave one from 
a public health point of vie^v, for in England and ('Jther European countries 
epidemics of sore throat and scarlatinal affections have been traced, beyond 
doubt, tO‘ the drinking of milk from herds affected with contagious 
manamitis. At Finchley (England), during an epidemic of sore throat, 
the germ of this disease was found in the Croats of affected persons. 
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In New Zealand the affection has been the subject of thorough scientific 
inquiry by the Chief Government Veterinarian (Mr. J. A. Gilrutli, 
M.R.C.V.S.) and his professional staff. 

The CAUSE of the disease is a germ called the streptococcus mammitis 
bovis, belonging to the same family group as the ordinary pus-forming 
organism {streptococcus pyogenes), but jiossessing bacteriological charac¬ 
teristics by which it may l)e easily distinguished from the latter. One 
of these is that when in:roducefl into milk it rapid!) causes acidity and 
complete coagulation or clotting, within from eighteen to thirtv-six hours. 
“ the w'hole of the material l>econu‘ng a mass of (‘urd, with the smallest 
quantity of >Nhey imaginable—a condition which, so far as I am aAvare, 
entirelv differentiates this streptococcus from other organisms of the same 
germs.” (Gilrutk), 

The (lisi'ase is spiead from farm to farm by the usual means of inter- 
iarm Iniffic in c'attle per medium of the sale-xard. Tt is suspected also 
th.it it may 1 k‘ taken on to a farm by means of contaminated sejiarated 
milk retvivt‘d from ;i creamerv or butter factor). If this is so, it furnishes 
cm* of man) reasons \\h\ the milk of different owners should not be 
Vi xed at factoric'S, and wh) the supplier should have cmlv the separated 
milk from Ins own whole milk returned to him. or. alternately, it is a strong 
argiim<*nt fas is alsf> infection of bulk milk. V)y mixing, with tulKrcle 
germs) in faxour of the sterili/ntion of mixed separated milk at the factory 
before n'liirn to the owner. Fn«n cow to cow in the same herd the disea.se 
is spread b) the hands of the milker, es])eciall) whem the filthy habit of 
wet milking is practised, and when the milker’s hands are not washed 
betwecai milikings. 'J'h * use of the milking machine is al.so a nu*ans of 
spread fiom c'ow to , it iTcdng next to im])ossible in practice to get the 
teat cups disinfected after the milking of eaHi c'ow-. (V>w.s milkc*d b) 
iii.4('hint* are notorious!\ subjec't to sore udder (one herd may be ented in 
w'hich f)er cent, of the cows were so affected), and it is like!) this is 
n'.)t so miK'h dne to mei'hanicnl eff'ecd as to the tran.smission -jf the germs of 
ermtagious- m.'unmitis by means of the teat cups. The infectioti from a 
diseaseil quarter to other healthy quaiters of the udder of the same cow 
is brought about bv the same means. On the.se points Gil ruth’s experi¬ 
ments were interesting and conclusive, ’^f'hey showed that, by ordinary 
milking methods, the disea.se was tran.smitted (within five da\.s) to that 
quarter of the udder which was milked wdth the same hand as the diseased 
(juarter. It would seem that the^ actual introduction of the ge’m into 
the quarter takes ])lace through the orifice of the teat, wfuase surfacse has 
lieen contaminated l)\ the germ-laden milk from the diseased fjuarter. 

Nature, Course, and Symptoms. 

The efisease is essentially a local one, confined to the udder, and the 
cow’s general health is seldom appreciably affected, ft is a slow, chronic 
form ^ catarrhal inflammation of the milk-liiearing ducts of the udder. 
I'hree forms, or stages, of the disease are described, viz., at'ute, sub-acute, 
and chronic, in all of which the specific streptococcus has been found. 
These three forms may occur successively in the same cow, or anv one of 
them ma) alone be existent. 

In the acute foitn the onset is indicated by a diminution of malk yield 
from the affected quarter, followed by a tendency in the milk from that 
quarter to turn sour and coagulaite imich more rapidly than normal milk. 
A slight swelling or hardening of the teat duct may’ be felt, extending 
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lip to the base of the teat, at which there is a hard full¬ 
ness or nodulation. “ Shortly after these early symptoms are ex¬ 
hibited, the milk becomes viscous, thick, and yellowish, being more of 
the nature of pus—which, in point of fact, it is—than milk. Gradually 
it assumes a dirty brownish tint, is more curdly, and if the material be 
collected and allowed to stand, one-quarter to four-fifths settles as a dirty 
brownish-yellow dejiGsit, surmounted by a thin, pale milky fluid. The 
deposit, under the microscoiie, is seen to consist of masses of pus cells 
mixecJ w ith streptococci. Gradually the secretion of the quarter diminishes 
until only a few sfxxMifuls of the dirty-l(X>king, purulent material can be 
removed, the teat duct becomes sensiblv thicker, and if little attention be 
paid it becomes impervious, and the whole quarter rendered useless.” 

“ The sub-acute foitn is in reality more dangerous lhan the foregoing, 
as the changes occur so slowl), and the secretion of milk is so slight 1\ 
altered, that it remains frequently unobserved until too late, generally 
resulting in a ‘ blind quarter ’ the following year, Prar:tically the only 
alteration observed in the affected quarter is a more or less marked thicken¬ 
ing of the walls of the teat duct, the feeling being to the hand as if a 
piece of cord had l)een inserted into the canal. The di.sease is, therefore, 
purely local, and confined to the teat duct, and) probably the floor of the 
*milk cistern’ or lactiferous sinus. Beyond the first small f]uantity of 
secretion removed on milking, the milk is little altered—so far as casual 
observation goc^s. The quantity first removed, however, is generally 
\ellowish, curdly, and, in fact, purulent. This, hoAvever, is sufficient to 
contaminate the hand and the tvhole of the milk, and the remainder, 
passing, as it does, over the di.seased catarrhal surface, carries away a 
further number of germs. Therefore, even if the first quantity 1 h.‘ milked 
on to the floor, as is often done by the milker, the bulk is always con 
laminated to a greater or less extent.’’ 

“ Gradually this phase of the disease is follow^ed by the chronic form, 
wfiich is manifested by the development of one, and sometimes two, harcl 
nodules within the teat-duct, generally towards the base of the teat or 
its upper third. This nodule is usually aliout the size of a pea. though 
it may assume the dimensions of a walnut. This condition is sometimes 
si)oken of by dairymen as a ‘pen ’ or ‘wart’ in the teat.”-- (CZ/rw///.) 
Frequently the nodulated condition develops during the time the cow 
is dry, l)efore calving, causing a previously sound udder to be blind in 
one or more quarters at the sul)se(|uent calving. 

Treatment and Trevention. 

The treatment that has proved most effective up to the present has been 
the injection of tK>racic acid solution (i part l)oracic to 20 parts w^arm 
water) into the affected udder through the teat-duct, by means of a metal 
teat tul)e and rubl)er syringe. About a quarter of a pint of the solution 
should l)e injected once daily, and a cure may be exi)ected in the course 
of a fortnight if the case is in the acute form or early stage. For the 
chronic cases, w^here the teat-duct is “corded” or nodulated—“pea” in 
the teat—no tieatment as yet carried out seems to be of any avail in 
restoring the normal funtrtion of the udder. It will be obvious that cows 
with sound udders should not l)e milked by the same ixjrsons who milk 
those affected; and further, that the milker’s hands should be cleansed 
and disinfected (by washing in boracic acid solution, strong soda suds, or 
other antiseptic), not only between milking each cow, hut also lietween 
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the drawing of each pair of teats, so that spread from one quarter to 
another may be avoided. In a small herd where onl) one milker is 
available, the affected cow^s should be left until the last. Milk from an 
affected (juarter should be milked into a separate vessel, and subsequently 
boiled before being put to any use. It should also be superfluous to |X>int 
out the advisability Oif examining the state of the udder, and of trying all 
tht* teats tiefore purchase of dairy cows, with the objec:t of determining 
the i)erfection or otherwise of the quarters. 


GARDEN NOTES. 

/. Cronitiy Inspector Vegetation Diseases Acts, 

The Camellia. 

Tile camellia is a handsome ever-green, winter-blooming shrub, found 
native in China and Japan. 'I'he florists' varieties ha\e been pioduced 
.’hiefls ±n>m L amcllia Japonica^ a sjkdes that was introduced into Kngland 
fiom China in 1739. This species is described as a loft) shrub or small 
tree, found growing wild in wootls partiall) shaded from the sun bv other 
trees. Robert J^'oriune mentions several varieties that he saw' in the Cen¬ 
tral and Southern provinces of China, which had attained a height of from 
30 to 40 feet. Some tinw* after the original importation, severals forms or 
varieties of C, japontca^ that produced flowers of varNing colours and 
forms, w'cre introduced into Kuroiiean gardens, and it was from th^se prin* 
cil>all\ that the line varieties now grow'ii in our gardens were raised. In 
addition tt» ( amellia Japonica^ C, sasanqua arui reticulata are worthy of 
cultivation, both of which siXH'ies are iiK'luded in the fine collection growm 
at the Mellxmrne Botanic Gardens. Jn this State the camellia is easilv 
grown in the cool districts, where, when thoroughly established, it endures 
^‘Xtremes of cold, hear, and drought. In the gardens in the metropolitan 
district, shelter from large trees or trellis is usually provided, and fine 
specimens may be seen in many of the large gardens and nurseries. In 
the warm districts, shade conditions are nei'essarv to grow' them. The 
piincipal point of value in camellias is their blooming when most trees and 
shrubs are without flowers or foliage. In a fair collection, embracing early 
and late varieties, some of the plants will be in flower from June till 
September. 

Most of the plants purchased from nurserymen are grafted on seedlings 
from single varieties. This grafting requires a heated glass-house to insure 
success. Cuttings of some varieties will form plants under special condi¬ 
tions, but this method is not often practised, being very slow and uncertain. 
Layering is the most certain and easy means of increasing camellias. The 
process differs little from that recently advised for carnations, except that 
the soil should be more carefully prepared. The layers require to be 
attached to the parent plant, and attended to in watering, &c., for a full 
growing season at least. Some varieties need two years to form a sufficient 
r(x>t system to insure free, healthy growth in the young plants. In pre¬ 
paring soil for the reception of layers—practically cuttings only partly 
separated from the parent plant—no manure should be used. A light, 
sandy, and porous compost is necessary. The shoots should be securely 
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l>egged down to prevent any chance of their l)eing disturbed when culti¬ 
vated. During spring is the best time to layer camellias, and free growing 
shootjs of the previous season are most likely to make good plants. Thc\ 
require to be kept moist during dry, hot weather. 

A fairly friable loam, enriched with welhrotted cow or sheep manure^ 
and thoroughly drained, will suit camellias well. 'fhe best manure to 
apply to soil around large plants is iKwiedmst. A light dressing should be 
applied, and lightly forked in during winter. A situation sheltered from 
north winds and full sun in summer is most suitable. In districts subject 
tc severe frost a low situation should he avoided, or the flowers will he 
siX)iled. At Wandin, the i)lants do well when' lemons fail, owing to frost. 
In that district, too, they endure heat and bad culti^ ..tion, and in the pro¬ 
per situation, are as hardy as a laurestine. 
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DOUBLE FLOWERED TYPE. SINGLE FLOWERED TYPE. 

“alba PLENA,” WlilTE. * SEEDLING, WHITE. 

One of the mo'st important ijoinls in camellia culture is the need of 
I)Ianting carefully. I'he plants, if taken from pots, should l>e set out with 
the surlace al the settled level of the surtaev soil. Jt planted too 

deeply they rarely succeed. Temporary shelter should be provided lor the 
first summer, after which they may be expected to endure normal summer 
conditions. In cultivating the soil about camellias, deep working should be 
avoided at all sea.spjis. Digging among the roots should never Ixj attempted, 
as most of the feeding roots are near the surface, and would inevitably be 
destroyed. A light skimmering of the surface and a top-dressing of sweet, 
good soil is all that is necessary in the way of cultivation. The plants 
need a fair amount of water during summer. The only pruning needed is 
the removal of any parts that will tend to make the plants crowded with 
shoots, or ill-balanced. Black scale is common on camellias in Melbourne 
and district, though rare in country districts. An occasional spraying with 
kerosene emulsion or resin compound will rid the plants of this pest. 

The principal varieties are as follow:— 

Imbricated exhibition kinds:—White, “Alba plena,’* “ Fimbriata,** 
“ Isal>eHa,** Bonomiana,** “ Mathotiana alba**; red, " C. M. Hovey,*' 
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H. Hovev,^^ ‘^Rafia,” «Mathotiana,^^ ^‘William Buir^ pink, 
^^Storyii,^’ “Mrs. H. Boyce,” ” Lady St. Clair,” “Harriet Beecher^’; 
marbled and striped, “ Wrightii,” “Giovanni Santarelli,’^ “ Carlotta Papu- 
doff.” Other forms:—“ Aspasia,” “ Waratah,” “White Waratah,” 
Sasanqua and reticulata. 


Flower Grarden. 

pruning, &.c., should be completed without delay. This 
applies specially in places where a x>lciitiful siippl) of water is not avail 
able. Before the warm weather begins, cultivation to conserve moisture 
should be well in hand, and the first step in that direction is the breaking 
down of the rough exjxjsed surface left after digging. Pruning of roses 
and other plants should be finished early in the month. Deferring it will 
tend to check the plants initially, and allerwards to exiK>se them 
weather cimditions calculated to reduce the vigor of the simng growth. 

Ground should be prepared lor annual and herbaceous plants. Last 
August sj>ec:ial reference was made to the prejiaration of .seed l)eds, sow¬ 
ing, ike. Shortly, the must important items are: Reduce the soil to a 
condition ol fineness, sow- the seeds verv thinly if the plants are to flower 
v\here the .«ieeds are sowm, cover the seeds with light soil according to their 
size—large seeds, as lu])ins, to an inch; smaller, as pansy and phlox, 
nu‘rcl\ (’ovt;r. The soil should be pres.sed firmly over the st^'^ds and 
watered lightly. 

Divisions of herbaceous plants may be set out in their floyyering quarters. 
The ground should be yvell manured for such as Canna, Helianthus, her¬ 
baceous Salvia, and others that make a deal of growth during the .season. 

A common query is—What is the best time to re-pot palms and such¬ 
like plants? The need to re-pot such plants only arises when the pots are 
full of roots, or yvhen the jsoil is sodden and sour. Spring is the most 
suitable time tor re*i)otting plants used for room and table decoration. In 
a glass-house any time but winter is suitable. A mistake is often made 
b) over-i)otting, /.<?., lusing pots too large fur the plant. Sloyv-growing 
plants, like many palms, camellias, &c., should not be transferred to pots 
much larger than those they previously occupied. A move from a pot 
5 inches in diameter to one 7 inches in diameter is quite sufficient. Rapid¬ 
growing plants, such as coleus, yvil! need to be re-potted two or thre<- 
times during the sea.son. In potting plants only clean pots should lx* 
used; these should he well drained, especially if the plants are likely to 
remairi in them for some time. Moderately moist soil, porous in 
character, and of the nature the plants require, should Ije ready for use. 
The plant to be re-ix>tted should not be dry. After being removed from 
the iX)t the old crex^ks should be taken ayvay, and (if pot-l)Ound) the roots 
.carefully disentangled. Some soil should be x>laced over the drainage 
material, and the plant placed on the soil a little beiow the level it 
occupied in the smaller pot. Soil should l:>e atlided, and pressed firmly 
between the ball of soil and the pot until the required level is reached. 
Except in hot weather, the neyvly-potted plant will not require much yvater 
for a time, but will be benefited by an occasional springing over the 
foliage, and extra shade. Pot plants fail often through being placed 
on exposed stands, at some height from the ground. The less the air 
circulates under and around the pots the better for most plants. 
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Kitohen Oarden. 

Where ground is in readiness, a variety of vegetables for summer and 
autumn use may be planted, or seecJ sown. From former sowings, onion,, 
cabbage, cauliflower, and other plants may be transplanted. Seed ma\' 
be sown of various roots, as carrots, parsnips, beet, &c., also peas and 
broad l>eans for se('cession. Cabbage, cauliflower, and onion seed may 
be sown for transplanting later, and early potatoes plant€*d. If a hot-bed 
frame is available, cucumber, melon, tomato, and celery seed may Ix^ 
sown for early use. 


BLACK SPOT EXPERIMENTS, 1‘.)05-(). 

D. McAlpine^ Vegetable Pathologist, 

Having been requested to test the efiicacy of Little’s Fluid Dip as a 
spray for Black SjX)t of the a])ple, J carried out experiments for this 
purpose at Mr. Hatfield’s orchard, Box Hill, with the variety known as 
“Yates,” which is rather susceptible to this disease. The trees chosen for 
exjjeriment were, as nearly as possible, equal in size, vigour, and age, and 
Ihe dip was used in two strengths of 1 in 120, and 1 in 160 respectively. 
7 'rees were left unspra\ed alongside to serve as a check, and the following 
sprays were also used for comparison; — 

Bordeaux Mixture. Phenoline (i in 160), 

Copi)er Soda, Oude Carbolic (i in 160), 

FhenNle (r in 160), Oil of Tar (i in 160). 

The spraying was done at the end of Octolxtr owing to the lateness of 
the season, and there was a sufficient development of Black Six>t to allow 
of ('<nnparisons being made between the different sprays. 

When the fruit was ripe, it was carefully weighed from each tree, and 
sorted out, separating the clean from the spotted. The details are given 
in the accompanying table, from which it will l)e seen that, while the un¬ 
sprayed trees yielded 3.7 per cent, of absolutely clean fruit, those treaUtd 
with Little’s Fluid Dip (t in 160) gave 3 per cent., and i in 120 gave 
1.4 ])er cent. The re.sult for this season was, that trees sprayed with 
Little’s Fluid Di]) had actualIv less absolutely clean fruit than unsprayed 
trees. Bordeaux Mixture and Copper-Soda yielded, res|)e('tively, 28.6 
and 37.5 ixir cent, of absolutely clean fniit, while the marketable fruit— 
that not sufficient!) spoiled to be unsaVable —Avas 99J-J00 per cent. 

Details op Kxi'krimknts. 


Treatiiieiit. 

Alwoliitely 

Clean. 

Slightly 

SfKitted. 

Unmarket¬ 

able. 

Barlly 

Spotted 

Total. 

Per Cent 
elean. 

Per (Vnt. 
Market* 
able. 


lbs. 

\U. 

lbs. 

lbs. 



Little’s Sheep Dip (1 in 120) ... 

i 


H 

35 

1*4 

65 

,, ,, ,, (1 in 160) ... 

2 

63 

H 

66i 

3*0 

98 

Check . 

2i 

61 

4 

674 

3 7 

95 

Copper Soda, 6.8.40 ... 

i 27 

46 


72 

37-6 

100 

Bordeaux Mixture, 6.4.40 

i 25 

67 

"4 

824 

28*6 

m 

Phenyle (1 in 160). 

U 

38 

2i 

411 

1*6 

94“ 

Phenoline (1 in 160) ... 

2 

61 

6 

68 


93 

Crude Carbolic (1 in 160) 

2 

63 

6i 

mtiurnl 

2*8 

92 

Oil of Tar (1 in 160). 

2 

67 

5 

64 

31 

92 
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FOURTH OONVFNTIOX OF THE VICTORIAN CHAMBER 
OF AGRICULTURE, JULY, IDOG. 

I.—IMPROVEMENT OF VICTORIAN PASTURES. 

1 \ Cherry^ MJJ., MS,, Director of Agriculture, 

There is no question of more importance to Victorian agriculture than 
that of the improvement of the i>astures. In th’s lies one of the chief 
means of increasing tlie number of Jive stock that can lie carried on any 
farm, and the numljer of live st(X!k is the true measure of the agricultural 
resources of the State. Not onlv is it necessary to have good pastures to 
carry the live stock, but, as will L>e seen later on, the two go hand in hand. 
Rich pastures mean large herds, and, conversely, large herd's mean rich 
I>astures. In securing rich ])astiires, ho^xever, there are two factors—the 
.soil and the rainfall; and, wlrle our soils ma\ bt? rich enough, the de¬ 
ficiency in the rainfall makes th(‘ question of improvement more difficult 
than it is in Europe or AmericM. As far as Victoria is concerned, we must 
draw a distinction between the parts of the State that have a rainfall of 
more than 25 inches and those that have Jess. The 25-inch line begins at 
lh(‘ South Australian border north of Casterton, sweej)s round the north 
of the Grampians to Hamilton, then passes diagonallv to Mortlake, anfl' 
thence along the railway line to Mell)ourne. From MellKmrne it encircles 
ihe Kcilor IMaina, and skirts the hills round Ballarat to Clune-s, and thence 
l>ears eastward, near Castlemaim* and Heathcote, to Sexmoiir, whence it 
follows the railway line to Wodonga. 'Phere is also a three-cornered part 
of the State, near Sale, with less than 25 inches, so that we may sa\ that 
bv far the greater part of the grazing land in Victoria has too little rainfall 
to make the establishing of permanent pastures an easy matter. Moreover, 
the same conditions make it diffi<'ult to get a good stand of pasture grasses, 
however carefully the land! has l>e(:‘n pre])ared. In Gippsland or the Otway 
country grasses and clovers will come luxiiriantlv after a biirn-olT, the .seed 
l")eing simply sown on the ashes, but few people have^ managed to make 
even a lawn succe.ssfully in manv other districts. Another difficulty lies 
in the fact that none of our natural gras.ses are really g(xxl drought resiste^s 
—differing in this respect markedly from our shriil>s. The shrubs nearly 
all have dee]) ta]) nx>ts, while this characteristk' is, I l)eliev<\ almost un¬ 
known among the grasses. The attempts, that have l)een made to Ia\ down- 
large areas with artificial grasses have not hitherto Ixh^*!! ver\ siK'cessfiil, 
outside the region of heavy rainfall. 

To test what can l.)e done towards improving our pasture.^ at a moderate 
cost, the Department last year treated 30 pasture fields, of from five to ten 
acres each, in the follo>vMig manner:- The field was harrovvt*d, when soft 
enough, with a heavv straight-tooth harrow, so as to scratch the surfac'e 
fairly deeply. Half-a-crown’s worth of mixed clovers were then .sown, and 
the same value in artificial manures applied in strips, as under—i, super- 
j hosphate; 2, potash sulphate; 3, bonedust; 4, gypsum ; 5, Thomas’ phos¬ 
phate ; 6, lime. Each plot comprised an area of alx>ut an acre and a quar¬ 
ter. As the edges of each strip of the manures were allowed to overlap by 
20 feet, this arrangement gave us eleven experiments on tht‘ same plot. 
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All the districts of Victoria were represented except the far north, but the 
localities were chosen to represent the medium to inferior quality as far as 
the soil was concerned. Owing to the exceptionally unfavorable weather 
experienced last spring and summer, the results ha\e not l:>een so good as 
we might reasonably have expected, but reports from ten of the fields, re¬ 
ceived last March, -show that sufficient has l)een achieved to warrant fur¬ 
ther experiments in this direction. In all these cases, the plots which have 
done lx‘st are those manured with superphosphate, superphosphate and 
jiotash, and 1 'homas’ phosphate. In some cases the other manures have 
made a slight improvement, but often thev have not. Several of the far¬ 
mers ret>t)rt that the three plots above-mentioned are grazed much closer 
tlian the rest of the paddiX^k, the sui>er{>hosphat(‘ plot espxrially so. Men¬ 
tion is also made of the accumulation of the droppings from the cows on 
this plot. While the improvement of the native grasses has thus, to some 
extent, been accomplished, we have not had much success in establishing 
the clovers. Probably this is largely <-hit‘ to the unfavorable season. In 
cases, however, we have had marked suc(*ess, especially with trefoil, cow- 
grass, and white clover. P'or instance, on the field on the Salvation Army 
Farm, at Bayswater, on jxior .string)-hark scrub country, the clovers are 
reported to l>e forming goexi large patches, which are spreading in such a 
way that the prospects of ultimate .success are ver\ gcMxl. T was led to 
trv the effect of the clovers from the results of experhnents in Europe and 
America, Avhere it appears to have Ixxm proven that once this class of 
plants is ^vell established, thev not only improve the f|uality of the sod, but 
the ordinary grasses are able to follow them up amf gradually form a good 
mixed pasture. As the work with these fields is being continued this )<*ar, 
I hope to have more definite results to present lx‘fore you at the next 
■Convention. 

Before leaving the question of top-dressing for pastures, I ma) say that 
the general opinion among farmers seems to Ixj divided between the value 
of siq^rphosphate, bonedust, and lime. bonedust contains ahxjut 

20 per cent, of phosphoric acid, it will unriuestionablv have a good effect. 
Whether its supposed influence in lasting over several years, and in this 
resjxx't being superior to the more soluble forms of phosphates, has any 
definite basis in fact, is a (piestion that I hoi>e we will be able to answer 
definitely in anofiier year or two. Meanwhile, it is interesting to be able 
to quote a number of ca.ses in which the application of suijeiqihosyihate has 
steadily improved the condition of grazing land. For instance, Mr. 
Voung, of Drouin, has a small jiaddbck at the back of the town which has 
been dressed with super])hosphate, at the rate of i cwt. per acre, for the 
last eight years. This four-acre plot carries four cows all the year round 
except for three months in winter, when a little chaff is fed in addition to 
the grass. Its capacity may, therefore, be stated at a cow to ij- acres. 
H’he surrounding land, cleared and sown with cocksfoot rye grass and 
clover alx>ut the same numl>er of years ago, is carr\ing a cow to five or six 
acres. The deep, dark green of the one, compared with the lighter appear¬ 
ance of the others, may i)e .seen a mile off. On walking across tlve adjoin¬ 
ing properties, the usual Gippsland pasture, with here and there small, 
bare patches, is seen, ('ontrasting strongly with the dense, thick sward on 
Mr, Young’s paddock. 

Reference has been made already to the fact that large herds mean 
rich pastures. In fact, the animal is an esserrtial factor in increasing the 
stock*carn ing capacity of any farm. The animal concentrates the phos- 
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phates on the surface, where they are within reach of the roots of the 
herbage. The solid and liquid excreta from each 1,000 lbs. live-weight of 
stock will, on the average, contain phosphates to the value of about 
per annum. The richer the food, the more valuable will be the manure, 
but under our present conditions, and* at current market rates, this estimate 
is probably well within the mark. Then, again, cojitinuous grazing com- 
l)els Ihe plants to bring up more ])hosphates from the dt^])er ])ortJons of 
the land, and so increases the ferlilit) of the surface Sf>M. 15 ut tht-re is 
another very important |X)int alxuit the solid manure of I’ve stork, l.argc 
numbers of steeds pass through the alimentary canal without being digi-sied; 
hence we find that, in the case of small seeds, such as clovers, this method 
is the chief wav by which thev are spread. This remark aj)i)lies parlicu- 
larb to land with a hard, drv surface. 'J'he seed not onlv germinates 
readils in the dung, but it finds a good food supply at hand, and the soil 
immediately beneath is generally moist, so that the roots are able to ])ene- 
trate the soil more easil). 1'he fact that cattle and horses will not readily 
glaze siK'h patches for several months gives the }oung plants a lk*tter chance 
to establish themselves. Farmers who have been feeding meadow ha\ for 
a number of \ears know' the importance of this factor in the impn)vem<mt 
ol pastures. In view of the difik-ultv of gelling a good stand in e\<'n two 
or three seasons, and the ex])ense attached to laving down grass land, my 
<olleague, Mr. (.'ameron, suggests that it will be worth while b^'dini^^ for 
experimental jturposes, a fjuanlitv of clover s(‘cd to cow's, to see it the 
perctMitage that germinatiM in the dung is sufficient tt> pa\ for tht» cost of 
the seed. 

'J'nrning now from the natural pastures to the conditions that prevail 
cn mo.st Victorian farms, we are .struck hy the fact that sinr(‘ 1875 our live 
sKM’k has, on the w hole, imavased, while during the same period four mil¬ 
lion acres of our he.st land have fnvn brought under the plough. After 
making all deductions tor the extension of ringbnrking and clearing the 
forest, which marked tlie first work of Ihe ?<*Iectors, there can be no doubt 
that, acre acrt‘. we are ('arr\ ing more live sUx-k now’ than ever before, 
and I think then* is (whh-nce that the pastures in manv districts art* im- 
]>roving. TIk* most nnti'eiMt* imimwt*ment hi iht* niiinher of live sl<x'k, 
however, is in the wheat-growing areas, and this increase is -due t(» the 
combination of cultivation and grazing. Without the breaking ip) of the 
land, tlie grazing would not he available. With th<* advent of the lamb 
trade many northern farms, of from 320 to 6 to arrt*s in area, are ai)proxi- 
mating to a rotation svstem. Wheat, oats, grazing, with a bare or a rape 
fallow, is the order in the most progressive distric'ts. While the iitfluence 
of sut)erphosphate in making such a rotation possil)le mii.st not be over- 
hxiked, still, wlvit f wish to call attention t(> is this fact: It is the cnlti- 
vaticn of the land that enables the seed to germinate readilv, and which thus 
.‘aecur<*.s the additional grazing area already referred to. Xo such improve¬ 
ment is found on the northern areas, where the land has not been broken 
up. Here the stock-carrving capacitv has undoubtedly improved, but not 
to the same extent as where the farmer also grows wheat or oats. The 
cultivated land allows of the s])eedv germination, not only of the wild oats 
and self-sown, but also of the trefoil and other plants that seem to come 
up .stxmtaneonslv in the stubble. The growth of rane for .sheep is another 
instance in point. Not only does this croj) furnish food (firec't for the 
sheep, hut it enriche.s the soil, because if helps, through the medium of 
the sheep manure, to transfer the phosph.ates and other elements of 
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fertility from the subsoil to the surface. P'urthermore, the additional humus 
helps to increase the water-holding ca])acity of the soil. On the whole, 
then, it will he seen that, by means of cultivation, the wheat farmer has 
alreadN, to a great extent, solved the problem of improving his pastures. 
He is fast abandoning the natural grasses. His rotation system compen¬ 
sates for the low average rainfall—a rainfill too small to allow him to 
dispense with <'iilt’vation. He is in a difterent position from the farmer 
in Gii>ps.lan(l and' the Western HistrirU The exigencies of the climate 
have forced him to adopt different methods, and, where seen at the best, 
methods mark a distinct advance in Victorian agrV'ulture. 

Whether it will be possible, or even profitable, for the northern farmer 
to lay down land to permanent pasture is a ciuestion which has not )et been 
solved. At i>resent lucerne appears to otter the best solution of ihe difii- 
CLilt}. When once established, its dt‘ep roots make it less dependent on 
the rainfall than most plants, it \iekls large quantities of todder, ver> 
rich in the most valuable part of the fo<»d constituents, namely, the flesh- 
formers. When sown wild suiierphosphatc, and in a favorable \ear, it is 
more easily grown in the north than to the south of the Divide. Un¬ 
doubted! \, it will form one ol the mainstays of the irrigation settlements. 
Its weak ixiints are that it does not stand grazing well, and that it «goes 
asleep in the winter. Some farmers, however, obtain very much Ijetter 
results from lucerne grown without irrigation than others. iMv own opinion 
is that liK’erne should be grown for hay each season, to allow it to bloom, 
and thus insure deej) jienetration of the roots. When grazed, lucerne 
should be heavily stO(.:ked for a few weeks, and then given a complete rest 
to allow the plants to make fresh growth. The first growth in spring is 
usually mixed with large (luantities of other herbage, and should be made 
into hay or silage during ihe month of November. There is then suffi¬ 
cient moisture in the ground to insure a gix>d, clean growth of almost pure 
lucerne, w'hii'h should lie allowed to grow' until it is lx*ginning to bloom. 
The paddocks should then be fairly heavily stocked during the summer, so 
that it is (juite bare again at the time of the first autumn rains. If the 
animals have left any considerable amount of hard stalks destitute of 
leaves, it i.s a good plan to run a mowing machine over the whole paddock, 
allowing the stalks to remain on tbe ground. With the first autumn rains 
an abundant grow-th wdll then start from the crowns, and a clean-cut crown 
^tarts more effect!vel\ than one which has been bruised and injured by the 
teeth of the animal. 'I'he marvellous growth which lucerne makes in the 
s]>riTig and autumn is sufficient to justify its adoption by every progressive 
farmer. Lucerne is now’ Lieing grown without the aid of irrigation in manv 
parts of the north, where formerly it w\as considered impracticable to get 
a stand, and especially on sandy .soils. There seems to be no reason why- 
lucerne should not be profitably growm even in districts with the lowest 
annual rainfall. The difficulty often found in cstablisRing a crop might 
be overcome by careful preparation of the seed bed, by planting the seed 
almost on the surface of the land, and bv the use of superphosphates. 
The crop may be keiit ])rogressivelv improving in condition bv scarifying 
it once a year, and by the application of at least J cwt. superphfwphate to 
the acre. Whether prairie grass mav l)e profitably combined with it, so as 
rc insure good groyvth during the winter months, is a matter that requires 
further investigation. 

So long as farms are as large in area as at present, it mav be argued 
that crop, grazing, and fallow^ form the most practical solution of the pro- 
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blem. If such prove to be the case, it simply means that the natural pas¬ 
tures are doomed to speed\ extinction in the north, for the sooner a rota¬ 
tion is adopted, that only allows of one or two years' grazung, the sooner 
the land will l>e turned to its most profitable use. A somewhat {Similar 
system of rotation is seen in the dairv farms at Koroit, where potatoes, 
oats, barley, and peas are worked into a scheme that usuallv provides for 
ihret* years’ grazing or more, according to the size of the farm. In 
Gippsland, the preliminary work has not yet advanced' to an extent com¬ 
parable with the Western district, hut indications point to the fact that the 
l)est way to keep the stet‘p hills in good grazing condition is by the ai)pli- 
cation of su^yerphosphate. The spread of cloxers (and m wet places the 
strawberry clover is making ra[)id headway) augurs well for the permanence 
of f)ur i)astures in districts where lucerne cannot be grown. The three 
factors, li\e stock, cultivation, and superphosphates, all tend to the rapid 
improvement of the Victorian pastures. 


11 . SOME T.. 4 W. 

]. W cl don Power, Horsham. 

Tht* practice of lecturers ol introducing the subject o 1 the leisure by 
prefatorx remarks descriptive of its general character, and of the various 
sides it may present for objM*rvation, is so general as almost to amount to 
a kiw in itself. Being a law\er, I fi'el 1 ought not to fly in the face of 
precedent. Law, however, is so huge a subject that if I were to start 
with a preface the time asailablo for m) ]>aj>er would be exhausted long 
before I could get through. Therefore 1 have entitled mv paper Some 
Law,” .so that 1 may eva.de the ]>refa<'e and get down to business right 
awa\. My reason for ofl'ering this pa])er i.si that farmers run up against 
law in tli<‘ir eA’er\da\ affairs ju.st as often as most peo])le, and it occurs 
lo me that a tew hints on how to get through with some of the matters 
of business that farmers have to deal with now and then would l>e of 
material iujl* to them. 

At our (inventions f have, from time to time, listened to most admir¬ 
able j>apers suggesting means and devices for increasing the prcKluctiveness 
of land and stock. A hi.n,t» how to make a ('ow that vieMs a profit of 
;^9 bring up that profit to is worth knowing. Now, it is a very .small 
I)iece of litigation inde(‘.d that will not run, not onily to and the wdiole 
;^io, too, but to a fair slicx? of fhe whole herd. A'm.an is sometimes faced 
with the proposition, “ Must I go to law over it, or had T better put the 
loss and anncwance in my pocket and grin and l)ear it?” The loss mav 
f)e that of a gcxxl bargain over a welLlx)ughl piece of land*, a k>ss worth 
many cows, and a man mu.st make up his mind to make the loss or facv 
the risk. The unscrupulous man knows this, and, relying on the horror 
the average saving man whh money to lose has of law, he swindles him 
out of his rights, and then only thinks and openlv boasts many times that 
he is on]<\ showing “savee” how* to get on. If I can give'vou a hint 
ui- two how to be ready for that sort of customer, it may prove worth a 
cow or two, perhaps. 

.. . farmers in other parts of the State know more than 

litigation in the Wimmera district shows me that farmers know there, and 
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I may, as far as this pajjer is concerned, l>e, so to speak, “ teaching my 
grandmother how to suck eggs but 1 do not think it likeh, so I will 
get along. I do not pro|>ose to teach ^ou any law, nor do I address this 
paper to lawyers. J do not wish you to understand that what I say covers 
all the ground on the points under discussion. Particularly, 1 do not want 
\ou to assume that you can go to law right away if any matter you have 
worrying you seems to fall within the lew ruk^s 1 willi mention. I want 
>011 to understand that 1 am onlv giving you hints alout the law upon, 
and the way to go to work to carry through, the classes of transactions I 
will refer to. I will only say this much: if vou keep what 1 .say in mind, 
and stick to it, you will pull through your future transactions of these 
classes with satisfaction to \ourselves and a minimum if risk and loss. 

To begin wdth deals and bargains wiih \our neighbours. There are 
some bargains that must be in ^sriting, and \>e signed by the other party, if 
\Ou wish to hold that other ])artv to Ins word—and just in the .same vNa\ 
such a bargain must be signc'd b\ \ou it the other ])arty v\islies to bold \ou 
to it. If be signs and \oii do not, \ou <*an hold liim, tliough he cannot 
hold you; and if \ou sign and h<‘ do(‘s not, he can hold \oii, but \oii 
cannot hold him. This may setmi unfair and one-sided; hut if the law 
t>e that this class of bargain must l)e in \Yriting, anti he signed, it is* \OLir 
own fault that \ou omit to get the writing and bis signature. And it is 
his fault if he dot^s not look alter himself. RememlxT, howiwer, \ou 
cannot in such a case eat >our cake and have it. If he sets out to hold 
\ou to it, he must stand by it himself. 'I'he only thing is, if son have not 
the writing with his signature to it, he can tell \ou \vhc?n \ou call on him 
TO go ahead, that he lia,s changed his mind, ami that is all there is to it. 
Vou have no redress. Of this class of bargain is every bargain relating 
to land or interests in land. 

As far back ay the days of Charles Jf., of merry mcmior}, the well- 
known Statute of Frauds was passed for the purpose, as the Statute itself 
says, of “ the prevention of many fraudulcjiit ]jractices Avhich are commonly 
endeavoured to he upheld h\ perjury and sul)oriialion of ]KTjiir\.” <^ne 
cf its pnwi.sions wa.s in effect that \ou crnild not enforce I>\ action at 
law a bargain to buy or sell kind un.K^ss the terms of the bargain were 
written out, and l>ore the signature of the y)arty to he held to it. The 
partic’ular evil that <seems to have hecMi aimetd at w^as the practice- of going 
t(' court to prove fals<^ w^ord-of-mouth bargains for sale or purchase of 
land, and buying wu‘tneysf^s to forsw'ear themselves, and sw'ear to the truth 
of the alleged bargain. This was, no doubt, a nice state of things, and 
show^s that some of our forbears \vere j)retty unscruyiulous orx*rators in 
the land booming of tho.se days. There \vas a rough and ready simplicitv 
and direi('.tne^» about their methexis. Get a man to talk about his land, and 
then palm off an alleged bargain on the Court, and biu half-a-dozen or 
a score of professional witnesses to swear up to the hilt. You see the 
scoop to be made enabled the operator to buy the aid of the witnesses. 
Land was then, as now, a valuable thing, and it was the very fact of 
its value, and the profit that could lx* made, that suggested the operation, 
arid provided the means of carrying it out. 

The Statute retyuired the bargain to be in writing, and the signature to 
it of the party that is to be held. A common idea is that to bind a sale 
,of land there must \ye a deposit of money or money’s w'f>rth, such as a 
cheque, and that if there be such a deposit the bargain is binding, whetlier 
there be writing or not. No, the deposit has nothing to do wdth the 
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binding. The net effect of the act is that if a vendor agreed with a pur¬ 
chaser to sell a piece of land, and took deposit of half the purchase money, 
and there were ffftv i)eople present to swear to the bargain and to the 
payment of the deposit, and there was no writing signed by the vendor, 
the vendor ma\ return the money, and refuse to go on with the deal. It 
does not even matter if, in the presence of the fifty witnesses, the purchaser 
paid not only a dejxisit, but the who’e of the purchase mone>— paid it in 
bank notes, say, and every one of the fifty witnesses kept tally of the 
numbers of the notes, an<i the general manager of the bank came to swear 
the purchaser himself jiaid those ver\ notes in to his account -it would be 
no use. The vendor could decline the deal, and stick to his land by return- 
iiig the monev. You see, it is not a question of proving what the bargain 
was. The fifty witnesses could do that. It is not a cuiestion of the effect 
of paying a deposit, nr J>aying the ])urcha.se mone\. 1 'hat cuts no ice. 

The matter stands this way, that to put a stop to the outrageous swin¬ 
dling and false swearing that used to go on where word-of-mouth bargains 
A^ere tx‘rmitt<‘d \a ith such a valuable thing as land, a law was pasred declar¬ 
ing that the help of the law courts will not l)e given to enforce bargains 
relating to land unless the liargain be in writing. The rea.son 

i> twofold first, Urau.se to go through the formality of writing 
out the terms of the hargain and signing it show^s that the party who .signed 
lealK agr(M*d to the conditions; and n(‘xt, because the writing tells the 
stor\ of the bargain, and cuts- dow'n ground for dispute and misunder¬ 
standing. \(v doubt it appear<‘d to a certain class in those dass as much 
an interb'rerKv with the lilnTty of the subject to come in wdtli a law' of 

that kind as it does to ctTtain persons to-day when, a law is introduced 

to prevent milled butter Indng ])ut on the market with a farcy factory 
brand, all beautified with buttercups and daisies and copjKT churns, till 
the ])urchaser can almo.st sec tht^ fair\ factor) set in the chouvst flats of 
the Gipiisland rivers, instead of being stuck aw a) in a hack slum of a 

filthy sulnirb. The under!)ing motive is the same to stop swindling; 

and the good sense of the ])eu])le as a wdiole accejited it. 

I must now call a halt to sa) that there is an (Exception to the rule that 
the bargain must in writing, with which I will ileal later, and to give 
-S(jmt‘ hints about the writing. 

The first principle about a written bargain is that once it is written 
out and signed no explanation or excuses will, generall) speaking, lie ac- 
ce])ted. I'he writing stands, and neither party ma) go outside it to give 
evidence in the box that this, that, or the other, not set out in the writing, 
was promised or un<IerstX3od at the time. There are several exceptions 
to this rule, iKit take it as safe and reliable advice from me that if there 
be any promise or so-called ‘‘understanding” alx)ut the deal, get that 
promise or understanding into the writing over the other fellow'’s signature, 
if you want to rely on it. P'or instance, you go to a man to buy a farm, 
and find him on the lx>undar)' supervising a c'ontract for jiutting u]> a 
wore netting vermin-proof fence along a 2-mile boundary, with the netting 
and new posts and wdre all along the Ime, and thev are just pulling an 
old brush fence out of the way. He sa)s he will have it completed in 
three weeksi. You offer him an acre, and he replies, “Why, the new 
vermin fenev that I will have finished in three weeks will put another 5s. 
an acre on the land.” You say, “ Oh, well, Til give you another 25. 6d.,” 
and you finally close at ;£io 4s. If vou do- not put in the writing that 
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the fence is to be completed by him you are up a wattle, and you cannot 
even make him put back as much of the old brush fence as he may have 
pulled off “Bhe line to make way for the fence you reajly gave him the 
extra 4s. an acre for. If on top of that bargain you go and sell your 
own farm to enable you to complete your deal with him, you are only 
deefier in the mire. The safest way to go into a deal where there is 
writing is to regard it as though \ou gave up or gave away everything you 
asked the other man to do, everything he told you was good or advantageous 
aliout it, and which he told you he would clo if you bought, which 
you do not get into the writing itself. For instance, if you had fifty people 
10 swear that he promised you if you could not pay an instalment he would 
hold it over for twelve months it will avail you nothing, It is not in the 
writing, and you cannot go outside that. If you bargained that you would 
be at liberty to cancel the deal within one month bv paying a forfeit of 
;^ioo, and you had a dozen justices of the ]3eace to swear that he promised 
to declare the deal off on those terms—^but it is not so set out in the wTiting : 
—no good. Neither you nor the witnesses wdll l>e allowed to give that 
evidence. You must stand or fall by the writing. The reason is simple: 
What is the good of the writing if a man l>e allowed to supplement it or 
contradict it by word of mouth ? You might as well have it all by word 
of mouth. The common mistake is that people think the courts may listen 
to evidence to prove what was reallv promised, or, as the usual phrase 
goes, ** waa understood at the time.^’ Xo; the law wiM only allow the 
courts to look at the writing. 

inis same rule as to writing in connexion with bargains in relation to 
land ap])lies to all bargains when reduced into writing, whether relating 
to lands or chattels, to a greater or less extent; but the safe rule for 
laymen, is to regard it as applying to all' bargains in writing to the fullest 
extent. Particularly is it ro regarding bargains in wTiting made with agents 
and canvassers. Every order you sign for an agent is a l>argain in writing. 
Vou will find a canvasser ready tc> guarantee by word of mouth and a 
wide mouth at that—thaf his plough wiM turn a 6-in. furrow through a 
nietal road with a team of 14-hand ponies, and if you give it a trial you 
can return the implement right aw^ay if it does not give >ou complete 
satisfaction. Or perhaps it may be the case of a drill. He will guarantee 
—still with the wide *mouth—that his firm^s latest improved system of 
feed will break up and sow manure that has been lying for a fortnight 
on the open station platform—the railways not running to tarpaulins for 
manure these times—just as well as the best and driest conditioned super¬ 
phosphates, and he will take the drill back if it won^t, and you give 
him a signed order on that promise. You will find that the plough will 
not bury the w^eeds in a paddock that has been cropped for the past twenty 
years, and yvould burst up a team of traction engines to haul, or that 
the drill will not sow grain, l^t alone manure. No use, you are done. 
A smart canvasser and a farmer had biisiness together, with the in¬ 
evitable rt^sult. If you got the recording angel to come and testify that 
he was by and heard the agent promise and make a note of it at the time 
—no go. Neither you nor the angel will be allowed to give that evidence. 
The writing must tell the tale. What is not in the writing cuts no ice. 
Rememl)er, whatever the canvasser savs he will guarantee ai^t the imple- 
'meptr w'hatever promises he makes a!)Out your having to be satisfied with 
:t. gpet that in the order before you sign. If you stick to that rule them 
will Ije less orders signed and fewer disappoint^ agricult^shs. 
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Don't be stalled off by the old bluff, “ Do you doubt my word?" Why 
give him your signature and you put up with his word? Why, look at 
pretty well all the so-called orders vou are asked to sign. You see that 
most of them from the better class of business people have printed on them 
ill the margin a formal notice that the vendor will only be responsible for 
the warranty printed on the order. What do they put that there for? 
Honest people put it there as a. warning to customers that the agent has no 
authority to guarantee or warrant anything not printed on the order. 
It was not long till the smart ojierator played over that game. He puts 
it on, knowing very well his agent will be smart enough to keep it out of 
sight of the purchaser, and then what a trump card it is as an ansiver to 
tile poor purchaser’s story that the agent gave the glowing guarantee that 
really got the order. 

l^k at everything you sign, hack and front, and read it patient!}, and 
when you do sign, sign close to what is written or printed, and get a 
duplicate of it to keep for yourscdf. You will want it nowadays. If the 
business won’t stand that, have nothing to do with it. It shapes crooked 
from the moment the other man wants* to take vour signature, and will give 
\ou word of mouth only. So much for the writing. 

Other classes of bargains that sometimes must l)e in writing and signed 
by the other man, if you want to hold him to them, are sales or purchases 
<jf goods and chattels of the value of ;;^io and upwards. Chattels mean 
all sorts of movable property, such as grain, hay, growing crops, live stock, 
produce, as well as articles of furniture and so on. Bargains about this 
class of property at or more must present one or more of these three 
features if you want to hold the other man, viz.:—ist. They must be in 
writing, and be signed b\ him; 2nd, there must l>e i>ayment, or pa\ment 
of earnest money, even a penny, or less, if }oli can get it, will do; or 3rd, 
mere must U* delivery, though deliverv may be of a portion in the name 
of the whole. For instance, if you want to buy a horse from a man, and 
shake hands in the jireaence of a dozen witnesses over the deal, at ^^15, 
and tell him }ou will come round in the morning for the animal, and you 
do come round with the fifteen sovereigns, he mai please himself whether 
he goes on with the l)usine.ss or tells you he has changed his mind. No one 
of the three things I have mentioned was present. 

Suppose \ou want to sell a line of wheat for forward delivery, and \ou 
produce a fair sample of how it is going, and agree to sell to a man. He 
agreea to buy, and you close with each other, and you say you will start 
delivering that day fortnight. When the first load comes in he may please 
himself. If wheat has gone up you may find shuffling, or you mav find 
an hoOiest man. If you want to be sure to find the honest man, have one 
of those three things I have mentioned. Have writing, have delivery, 
which you can do by handing him a handful of the sample in the name of 
the whole line, or have him pay some earnest money. But delivery of that 
kind and payment of earnest money are not to be compared with writing. 
He may te dishonest enough to deny both, and unless you have witnesses 
}0u will get left. The wTiting is the simple w'ay, and it sets out the price 
and the quality, and so on. And once more, get it all in the. writing. If 
say, you are selling Jor fonvard delivery, and you think you wdll have 
between 900 and r,ooo bags, but are not sure, don’t let him put in 1,000 
bags; get it in as the crop to be harvested off such and su^ a paddock 
of so mny acres. You mav have a hailstorm before you get back. If 
your writing saya about 1,000 bags^ well, it has got to be ''about” 1,000 
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hag^; 900 won’t do, and if the hailstorm leaves you only 500^ and wheat 
goes up, you will have to face, not only the loss of your 500 bags, but will 
have to pay the advance in price of the short delivery. 

As far as sales for forward delivery are concerned, I want to say this— 
If you want to guard against risk you must make the deal as of the crop 
growing on particular paddocks up to so maaiy hundred bags. If you and 
the buyer have a talk, and you say, I reckon to get 2,000 bags this year, 
and T am willing to sell you now 1,500 bags for delivery in Fd>ruary, and 
he says all right, what you do nine times out of ten, is to sign a sale note 
to the buver of about 1,500 bags of f.a.q., or, perhaps, prime shipping. 
Then you have to deliver about ” 1,500 bags, and it does not matter if 
the rust attacks the crop, and you don’t get 1,500 bushels, you have simply 
agreed to sell him 1,500 bags, and though you had in your mind, and he 
knew it, the particular crop, yet that won’t help you—it is not in the 
writing. When you sell a particular crop, specify the land on which it 
grows, then if disaster comes and destroys it, the bargain lapses at the 
wish of either. That is, the buyer need not pay, and he cannot force 
■ you to dteliver. The basis af the bargain was that there should be a certain 
quality of crop to sell, and if Providfence in this particular case takes a 
hand, then the crop that was contemplated does not come into existence 
at all. 

About Sales of Stock.—Never take a man’s word tliat an animal is 
sound aud free from disease or vice. If you pay on his statement to that 
effect, and it is not in the sale note, \ou have no redress. Get it in the 
sale note as warranted sound, and so on. In these days, when ins[)ectors 
are liable to come along, and order the destruction of animals, it is a wise 
thing when you bii)' a l)east that may have come from suspected country, 
to stipulate that it is free from disease. It may not be worth while to 
bother, but if it be worth while to ask for his word, then it is good enough 
not to touch it if he won’t put it in the sale note. Hold out for the word 
warranted. If you get the word warranted in', then all you have to do is 
to prove that the beast is not as warranted. If the word warranted be not 
there, then the chance.*? are you will have to prove not only that it is un¬ 
sound or diseased, but that he knew it was so. 

Now to come back tq bargains alxmt land. For practical purposes the 
only exception to the rule that the bargain must be in writing is where you 
get or give possession under a word of mouth bargain or contract. This 
is called part performance.” In such a case the terms of the bargain 
may be proved any way you can, whether bv writing or by witnesses in the 
box. Before touching on what you ought to look out for in the writing, I 
mav say this about agents for "sale;—Unless the agent holds the signed 
authority in writing of ihie verKlor to sell or the purchaser to buy, he has 
now no power to bind the vendor or the purchaser. If an agent rebes 0*1 
the word-of-mouth instructioas of a man to sell his land for him, and does 
sell it and signs the sale note, the vendor is not bound, and the purchaser 
cannot get the land) if the vendor backs down. The purchaser’s only 
remedv i.s to sue the agent for the loss of the bargain. T peed not waste 
time telling the agents what to d!o. I am not flat enough to give a lecture 
to them. Therefore, if you deal with an agents ask for. his authorit}^ in 
writing if you^ant to make sure of the land. 

Well, to come back to the contract. First of all, if you intend to have 
a solicitor to do what is called the legal work ** for yon in eonnesdon with , 
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the matter, go to him befoie yaa sign anything. Be satisfied that the bar¬ 
gain you intend to make is fairly set out in the writing, and that none of 
the conditions is unfair. It will be too late after you have signed to object 
to the conditions. far the most important service a solicitor can render 
to you in connexion with the matter is his advice as to the nature and effects 
of the document, if it be a sale by auction of one of these sjjecuJative 
private closer settlement estates, look out. Y'ou want to buy with freedom 
to sell again if you get tempted, and you want in your turn to have a title 
that w'on’t frightai your man. 

Stuck away in primed conditions may* be a clause to the effect that no 
(jbjection or recjuisition shall be made because of a certain mortgage fur¬ 
ther than to reijuire that it be paid off when the balance of your purc'hase 
money falls due. You are thinking of going an acre for the land, 
say, and you are told, Oh, that clause is about a mortgage fti-r only 
^25,000, e(iiial to per acre, and has five \ears to run, and the mort¬ 
gagee won't liear of taking his money ; ix^r acre of your purchase 
money is to remain outstanding till the due date of the mortgage, and then 
the mortgage will be paid (jff at the same time as you }>ay up.’’ As you 
will still have to pay ^£,5 an acre tor \our land, everything in the garden 
seems lov'ely, and you are satisfied. But it is bad business, and your 
title will be shied at you if you want to sell in your turn and your pur- 
<‘haser is cautious enough to have his contract seen to by his solicitor. 
The moitgage of is not charged at per acre on the land. It is 

not ^5 that is on every acre, but is on every acre. That is, every 

inch of the iarul is res[xnisible for me full Joan. Your land will txj the 
pick of It. no If the vendors get an acre for half the land, 

and an acre for the other half at the auction sale, it shows ;^5o,ooo, 
good cover surely for a mortgage of ^£35,000, and things look satisfitc- 
lory. But when the time fur settlement comes the whole land stands for 
the loan. There are the 5,000 acres and the ;^25,ooo. If every purchaser 
pays up and tlie vendors are honest, there is enough to pay the mortgage. 
But sui)pose the vendors have been swindled by their manager, wlro has 
bolted with the cash. Suppose the land market falls a bit. That half 
that was bought for wl>en you lK>ught your lot tor ;^i5 may now be 
worth only ^4, Several purchasers may he unable to pay up. 
What will happen then? The mortgagee will sell the land, including 
yours, and you will get a dividend no doubt of more or less in the pound. 
That is not a fancy picture. Tt has happened before, and will ^ppen 
again, and men supx)osed lo l)e smarter than farmers have fallen in. 
NeVer buy a lot of land that is subject to a mortgage jointly with other 
land, unless there be a condition in the contract that the mortgagee will 
agree to the sale, and will give title on compliance by you with your pay¬ 
ments under your contract. Let the vendor and the mortgagee arrange that 
between themselves. Let them trust one another. 

Anotlier thing, many f^eopleiniy land on terms, and giv^ promissory notes 
for the balance of the purchase moneys and somedmes a transfer is si^ed to 
be held in trust till the purchase mxmey be paid, but oftener not. Well, that 
is a bad system toex By far the safW w^ay is to get the transfesr ri^ at 
once, and give a mortgage back. The pui^chaser is no worse off^ but better 
off. The mortgage may sound bad, and you may fed freer wdthotat it, 
but it is safer and better and* simpler than the other way. There are 



Journal of Agriculture. 


[8 August, 1906. 


5<54 


several reasons for this. If you pay a good deposit, and are unable to 
see your speculation through, that deposit is invariably absolutely forfeited, 
if \'ou are working under the promissory note system, and too often the 
vendor has under tne contract the right to forfeit the purchase money paid 
to date. Then, if you fail, the vendor can stick to the land as well as 
the deposit, or he may slaughter the land to an accomplice, and turn round 
and sue you for the deficiency in price caused by his slaughtering sale. 
Moreover, you may have a difficulty in getting title at the finish. I'here 
are many ways in which you may be exposed to risks, not far-fetched 
either. If you get a transfer and give a mortgage, you eliminate all risks 
between you and your title except the one risk of whether you will be able 
to pay or not. You get the full benefit of your deposit If you get hit 
later, the deposit cannot l)e forfeited against you. Moreover, if the mort¬ 
gagee forecloses on the land, he cannot sue you for the mortgage money 
afterwards, and he cannot foreclose on the land if it be under the Transfer 
of Land Act, as nearly all country land is. unless he first offers the land 
lor sale bv jiublic auction, fairly advertised, and if there be a surplus you 
get the benefit of it, which \oii would not the other wa\. 

Another clause that is in almost every printed contr-aact of sale is that 
forfeiture clause on default by purchaser. You often see in contracts the 
conditions of Table A are to apply. Now, the forfeiture condition of this 
table is an iniquitous one, and I have often wondered that it was ever 
allow^ed into the Act, 1 'he conditions of Table A are intended for general 
use as being reasonably fair between buyer and seller. This condition, if 
a buyer makes default, enables the vendor, without any. notice, to cancel 
rhe contract. This is most unfair, and no sensible man should sign it. 
Always have that clause amended to provide that the vendor cannot cancel 
without first giving you reasonable notice, say, fourteen da\ s, to put your¬ 
self right. .Ajiother unfair condition of Table A is that enabling a vendor 
to annul the sale practically at his w^him if yop raise objection to his title, 
that he ought fairly to answer. This condition is often shamefully abused, 
and a vendor takes advantage of it to declare a sale off. Another is the 
condition that provides if the purchase money be not paid to the day the 
purchaser will pay 8 per cent, interest. First, the rate is criminallv high, 
and next, the delay is qaused! as often as not by the vendor; yet the pur¬ 
chaser has to suffer. These things ^should be seen to. 

About wills, the best thing I can tell you to do in this connexion is— 
Get your will made at once, and get a responsible solicitor to do it. The 
law makes in its own way a fair enough division if there be children—one- 
third to the widow, two-thirds to the children—but the expense of obtaining 
administration when a man dies without a will is much greater. There 
are two points about wills every one ought to know. First, when you 
marry there and then all wdlls made before marriage are instantly revoked 
and fall to the ground. Second, it is fairly well known that, generally 
speaking, a will is revoked by a later will without the new will saying 
anything about revoking. It is always so revoked, unless the scope of the 
later will clearly shows that it is supplementary to the fir 5 will. A com¬ 
mon mistalke is that if a man revokes a second will, as by cancelling his 
^gnature or tearing up or burning the seicond will, then the first will will 
operate. No, the first will ivas wiped out by the secon^, and does not 
revive. If you want fo revive it you must re-execute 5 t^ " 
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III.—THE ANALYSIS OF SOILS AND MANURES: THEIR 
UTILITY TO THE FARMER. 

F, E, Lee, Agricultural Superintendent, 

Among the many benefits that science has rendered to the farmer, there 
is ijerhaps not one which has a more important and practical every in 
application than the analysis of soils and manures. The value, how¬ 
ever, of soil analysis is sometimes exaggerated by the agriculturist, who 
sees in the statement that his soil contains so much percentage of the 
\'arious plant foods the jxyssible solution of many of the difficulties he 
experiences in producing maximum crops. That the chemical composition 
of the soil, and also of all the vegetable pnKiucts derived from it is of 
the very highest value as a guide is not denied, but until the farmef 
realizes that “ fertility’’ means something more than the mere presence of 
plant f(X>d in a soil the l)est results and maximum amount of assistance 
canmvt l>e gained by the medium of soil analysis. 

In the true sense of the term, the fertility or in other words the 
productive power of a .soil ret)resents the harmonious working together 
(vf a number of factors, all of which are int€?‘rdet)endent. All vegetable 
life, whether cultivated (Tops, grass, or forest trees, must breathe. The 
same life depends on the store of moisture at the disposal of the plant. 
The temperature of the soil exercises a highly important influence on 
vegetable life, and at no ])eriod is this fa('tor more observable than during 
the germination of the seed. The penetration of the roots of all platits 
depends on the measure of resi.stance that is offered by the soil. 1’he 
effect of shallow cultivation or of cultivation ('onducted always to the 
same depth is responsible to a great extent for the confinement of the 
ro.its within a limited sphere. Lack of oj^portunity to expand and 
elalx>rate an abundant root sv.stem will L)e found to be as often the cause 
of poor cn>ps as the absence of plant food. 

A projXT system of drainage, either natural or artificial, is by no 
means the least of the factors which influence production. The removal 
of surplus water by drainage permits of the circulation of air, and thus 
tends to improve the warmth of the soil. In a badh drained or water- 
logged soil, the surplus moisture can onh be removed by surface evapora¬ 
tion, aucil as this means is only slow’, it is not surprising that farmers 
find crops grown on wet soils slow to respond to tlie genial climatic 
conditions of spring. 

The presence of plant foods in the soil contributes to the well-being 
of the crops growm upon it, but it is nevertheless a well-established fact 
that all the elements of plant food may be present, and yet the soil ma\ 
be quite ^unproductive. How^ can this be? The answer is quite simple, 
and examples in support of this statwnent may be found in many parts 
of Victoria. The proper conditions of drainage, air, warmth, &c.,^^are 
abs^t, and the inharmonious working of these controlling factws of 
fertility prevent such soils being profitably cultivated. It is onlv neces¬ 
sary to call to mind the large tracts of land in the State which are 
Iving unproductive to-day, owing to the imperfect conditions of drainage 
which prevent anything but a grow^th of coarse sword grass, reeds, or 
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grass tree. Take, for instance, the land in the Heytesbury Forest area, 
familiar to many of those, present, as a barren, worthless tract of country. 
Yet the analyses of three representative samples of soil from that locality 
show it to contain, if anvthing, slightly over the average content of 
nitrogen—for the coastal plain districts; it is low in phosphoric acid, 
and particularly poor in potash, but considered purely from a chemical 
point of view, the Heytesbury Forest land should Ije as productive as 
many other districts. Why then is this land unproductive? The whole 
question may be ’ succinctly answered in two words—“bad (Drainage.'^ 
Here, thejn, is an example of where a chemical analysis only is mis¬ 
leading if sole reliance were to be placed upon such means to determine 
tlie producing power of a soil. Let us turn for another example to the 
Mallee soils in this Slate; we find, by chemical analyses of these soils, 
that they are comparatively low in nitrogen, poor in phosphoric acid, rich 
in potash, and superabundantly supplied with lime. From a purely 
chemical stand'-point, the Mallee soils appear ill-balanced in plant foods, 
and there would be every justification for an inexperienced agricultural 
chemist to recommend the addition of manures containing nitrogen, to 
the usual pliosphatic dressing. It is to the experimental field work that 
the northern farmer owes the convincing demonstration that the addition 
of nitrogenous fertilisers not only increases the cost of application, but 
may even lower the yield of grain. 

The Standard of a Soil of Good Fertility. 


.. .. 



-- 

- -- - 

- 





Parts 

in lOO.iiOO of 

Soil. 


Soils. 

. 

s 

rt 

Nitros-en. 

Phosphoric 

Acid. 

PotaHh. 

1.1 me. 

Chlorine. 


c 

< 

200 

150 

2.W 

400 

Not, more 
than 85. 

Top Soil- 
Northern Plains 

.34 

112 

1 

61 

422 

1.072 

9 

Coastal Plain... 

8r> 

178 

61 

185 

903 

7 

Mallee 

' 5 ; 

113 

47 

380 

2,426 

7 

Voloanic Soils 

' 24 i 

272 

61 

277 

588 

17 

Clay Soils ... 

30 

149 

63 

205 

176 

10 

Brained Swamps 
Sub-Soil— 

8 

730 

76 

263 

315 

40 

Northern Plains 

34 : 

80 

60 

706 

2,487 1 

20 

Coastal Plain... 

83 

106 

46 

247 

380 

13 

Voleanie Soils 

24 

103 

42 

170 

1,649 

6 

Clay Soils 

.30 i 

100 

66 

232 

155 

8 

Drained Swamps 

’ 8 i 

191 

31 

154 

121 

19 


Many instances may be quoted- of where a purely chemical ainahsis 
of soil is as likely to be misleading as not. My h^ers will^ begin to 
ask themselv^, have they, after all, been living in a fooFs paracfise in 
placing this implicit confidence in soil analysis? My answer is—Not 9 t 
all. Soil analysis has played and always will plav a highly im.poctant 
part in agricultural affair®, but the solid fact must be grasped by all 
iSgriciitlturists that the presence of plant food® is only osie of the 
. laGt(xrs which "cpritfoi pfoduction^an important one, and "a fundamental 
J9ut nevertbeJcss not the only one. Tlaet© is, howev^, one aspect 
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of the question of sodl analysis that has been patent to the expert officers 
of the Agricultural Department for many years, and it is this:—^The 
standard which we have adopted for the purpose of comparing the 
analyses of Victorian soils with others is an arbitrary one which requires 
modification for localities having different climatic conditions. A com¬ 
prehensive soil survey of the whole State w^ould involve enormous ex¬ 
penditure, and would engage the exclusive attention of a large staff of 
tiained analysts for many years to come. In my opinion what would 
be| of immediate benefit would be the commencing of a regular and 
systematic collection of every type of soil within the boundaries of the 
Wimmera, Mallee, Goulbum Valley^ North-Eastern, Central, Western, and 
Gippsland districts. Land-holders could be invited to lend assistance 
to the Department, in procuring representative types, and a uniform plan 
for the taking of samples could easily be devised. It might be 
askeitl—what is this but a soil survey? Of course, it is a soil survey 
to a certain extent, but instead of land-owners being compelled to wait, 
I>erhaps a decade or more, for information, the want of which is urgently 
felt at the present moment, some definite information would be' revealed 
within a reasonable time, and at a fairlv moderate cost. What we want, 
in my opinion, is something akin to the Bureau cf Soils, which is a 
welli-defined branch in the United States Department of Agriculture. 
Time will not permit me to go minutely into the dietails of the sugges¬ 
tion, but I may be ])ermittecl to say that until some amendment is made 
in our present system of scil analysis, much of the valuable work that 
is ’lieing done in that direction will lie wasted for lack of uniformity, and 
may have to be done over again. I respectfully commend the sugges¬ 
tion to the Chamber of Agriculture, confident that the knowledge of the 
important principles involved and the practical utility of such work will 
be sufficient to insure its thorough investigation. 


Tm Analysis of Manures. 

So wide.'^^pread has the use of artificial manures become within the last 
few \ears, that it is not surprising to find a much better appreciation 
of the value of the chemical composition of these aids to production tlian 
prevailed a few years ago. The axnpetition for the farmers’ favour has 
had the effect of keeping up and even improving the quality of artificial 
manures e\'ery year. Vendors of an article containing a high content of 
plant foods are quick to draw attention to the chemical composition and 
commercial value of the article supplied by a rival firm—if inferior to 
their wvn. The necessity for the presence of a label setting out the 
analysis of the contents on every bag of manure sold, under the pro¬ 
visions of the Artificial Manures Act, has done much to impress the 
farmer, and incidentally to educate him in the direction of the chemical 
composititon of manures. Nowadays the purchaser of artificial manures 
has only to refer to the published list of sworn quality, price asked, and 
real value, for every fertiliser vended in the State, which is to be found 
in the Jonmal cf tte Department of Agriculture- From time to time 
there are also published in the same Journal the analyses of manure 
samples, taken by officers of the I>epartinent, in, the 'country, doriiig 
transit, or cm the farm. These safegaards assure the im)tecitioo of the 
purchaser from a spmkws m adulterated article. These is nothing to 
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the provisions of the ^lanuresi A(*t to prevent manufacturers of manures 
asking whatever price thev may think fit, but the question of judgment 
as to what is the real value is made simple by the establishment of unit 
values, whicli fix the prices for i per cent, of the three principal plant 
foods for the ensuing twelve months. 

Notwithstanding the fre:]uenc\' with which departmental officers lecture 
on the valuation of manures, there still exists, I regret to say, only a hazy 
notion in the minds of many purchasers of manures how to apply vhe 
simple rules laid dowm for the calculation of the commercial values of 
these substances. It is only necessary to refer to the list of artificial 
manures sold in Victoria to find that betw'een the price per ton asked, and 
the “ real value ” j)er ton, there is often a wide margin. I take it that 
ever\ person, whether buying manures or any other article, wishes to get 
as good value for his money as possible, and yet we are confronted with 
the fact that very many farmers spend in the aggregate enormous sums 
of money every year in the purchase of substances that they practically 
know nothing w^hatever about. 1 do rot suggest for one moment that 
fraud of any kind is attempted, but it must be admitted by every un¬ 
prejudiced mind, that wiiile such a state of things prevails, many pur¬ 
chasers of manures are not protectefl as they should l>e by their own 
knowiedge and judgment. What remedy is to be suggested to protect 
the purchaser? The only effective remedy will be to make even' farmer 
conversant witli the provisions of the Manures Act, and to explain by 
means of a series of vigorous lectures in country districts the simple 
method bv wiiich even' pun'hnser can ascertain the real money value of 
manures before ordering them. How' often do w'e hear the statement 
made that such and such a manure w'as no good, and that it would not 
be used again. The ordinary rules of common sense tell us that it would 
1)0 better to know' Ix'forehand than after the manure is puv in the ground 
if it is worth the money paid for it or not. 

In conclusion, gentlemen, I may lie permitted to say that the be.st 
]uotection a farmer has is his own knowledge, and while it is too much 
to expect farmers of mature years to take up the stiidv of agricultural 
science, there should be a better appreciation of the advantage.s to l>e 
gained by listening to^ the.se matters di.scussed on the lecture platform. 
The Department of Agriculture is not only willing but anxious to help 
those who wush to help themselves, and this can he brouf^ht about in no 
lietter w^ay than bv means of personal contact with those oflScers who have 
made these matters their esjx»cial study. 


IV.—BEES. 


R. Beuhne, President Yktorian Apiarists^ Association, 

Being aware that probably few of >ou are lieekeepers, as the term is 
now generally understood, I shall deal with my subject more in a general, 
and, I trust, useful, w'a\ than if I were addressing specialist beekeepers. 

^ Bees are wonderful insects, as everybody admits. The researches of 
scientists and the observations of expert apiarists, whose daily work is 
a&ongst bees, have, however, cleared up much that was mysterious about 
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the l>eehive. The queen, usually supposed to be an autocrat, is in reality 
the mother, and the hardest worked inmate of the hive, her work being 
that of laying the eggs which produce the future generations of the colony. 
When at her best, a queen will lay up to 2,000 eggs a day. Should the 
queen, on account, of old age or from some other cause, fail to produce 
the number re^juired to maintain the strength of the hive, the workers will 
proceed to raise a young queen, who in turn will kill her mother, and then 
the remains of her late majesty are throw^n outside without ceremony. This 
apparent callousness is but one of nature’s provisions for preventing the 
extinction of the sjxjcies. If the cjueen were left to die of old age this 
might occur during winter, a time when a new mother of the colony could 
not be raised, and as the queen is the onK female capable of reproducing 
tne species, the. colony would Ijecome extinct. 

The average life of a queen is two \ears, and that of worker bees only 
thirty-five days. Therefore, if the rate of reproduction is not equal to the 
(ieath-rate, the chance of a surplus of honey, upon which the apiarist 
depends for his living, disappears entirely. When birthi-rate and deatli¬ 
ra te are etpial, then the colony will continue to exist; that, however, is 
insufficient, for bees are not kept for amusement like canaries, but for 
jirolit. This is obtainable onh when the rate of repnxluction during the 
time preceding the honey flow is greatly in excess of the death-rate, so 
that a vast surplus over and above what is re(|uired by the bees themselves 
may lie gathered while there are blossoms from which to collect it. 

The ability of the apiarist to practise selection in breeding, and to 
replace (lueeiis as soon as they are past their prime, constitutes the chief 
advantage of modern bee culture over the former lea^’e-alone method of 
keeping Uts in common Ixixes, The substitution of a painted and orna¬ 
mental modern hive for the ordinary gin, kerosene, or soap box is of little 
advantage unless the best methods of management are practised as well. 

Many of you will' doubtless know that years ago bees were much more 
plentiful and much more profitable when kept in lx>x hives than they are 
to-day. The reasons are that diseases did not visit them, and that the 
natural flora from which liees gatlier nectar w^as much more plentiful than 
It is now. When tlx* disease known as foul-brood made its appearance, 
Ix^e-keepers, such as they were then, and bee-hunters unconsciously greatly 
assisted the spread of (Hs€*ase by caielessly leaving exposed, or jiutposely 
exposing, <x>mljs unfit to put into the straining-bag, the idea lieing to let 
the bees ('ollect, and thus save the honev contained in such combs. When 
<lisease germs were present in tlie honey, infection was not only at once 
re-introduced into the colony just robbed, but was also spread to all hives 
far arjd near, which gathered the honey from these coml>s. In their own 
interest, as well as that of others, I would advise all who still keep box 
hives, never to let bees have access to any honey, honeycomb, wax, or 
refuse, (^uite apart from the spreading of disease, the getting of honey 
by bees in this unusual and unnatural w'ay, causes robbing habits and 
viciousness. 

Of the many things with which bees are credited, one is that they know 
their master. This has no foundation in fact, for the man who can handle 
his bees without being stung can also handle b^s other than his own in 
just the same way. It is often asked, how^ is it that bees will sting one 
l»erson and not another? In answer, I may state that, in this respect, as 
well as in many other things^ bees are guided by odour. Every person or 
animal has his individual odour. The dog tracking his master by scent 
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k a good pooof of it. The odour of some persons, animals, or things 
is more objectionaible to bees than that of others, hence the diffeienoe of 
bees in their attitude towards them. Amongst the odours that are very 
objectionable to bees are those of kerosesne, camphor, eucalyptus oil, itoilet 
perfumes, ants, raw meat, and similar materials. None of these should 
be handled by any one working amonst bees. Washing your hands ever 
so much will not entirely remove the odour for at least some hours. 

Bees, when filled with honey, are much less inclined to sting than when 
empty. This ex|^lains the reason of the use of smoke, which causes them 
to fill themselves with hone\>^, and thus makes them more harmless. A 
swarm which has just come out of the hive is rarely inclined to sting, 
whereas one w^hich Basi been out many hours, or ccjmes from an empty hive, 
is usually wicked. 

Tt is impossible to deal with many things that I should have liked to 
within the space of a short paper, but I> hope that, if it does nothing 
more, it will, on occasions, save you some painful sensations. 

Tbe Conv«ntloB Papers will lie oonttnued In the September number 
•f the Journal. 


A (iOOD OOW. 

That there are good cows in Victoria is evidenced from time to time, 
and occasionally very high returns are secured. A few days ago it wa.‘> 
reported that Mr. Hall, manager of Mr. Cumming’s jwopert}' at Yarragon, 
had a particularly good cow, Mr. Herkes, of the Agricultural Depart¬ 
ment, was instructed to officially check her record, and he reports that she 
is a three-quarter Jersey breed, nine years old, named Doris.” Slie is 
by a Jersey bull, and her dam was from an Ayrshire cow^ bv a Jer.sex bull. 

This cow has had seven calves, and has Ix^n milking continuously for 
the last four years, milking each .season on to the f)oint of calving. It 
may be mentioned that after her first calf ishe milked for fourte<*n months, 
and was not a great producer till the fourth calving. She calved on the 
15th March last, and was reported as capable of making 28 lbs. of butter 
per week. Mr. Herkes found her yield to weigh 29 ll>s. and 28 lbs. for 
evening and morming respectively, wdth the same test of 4.5 for each, 
marking the butter teturn for tlie day come up to 2.77 lbs. of butter, or 
at the rate of nearly 19J lbs. for the week. When it is considered that 
the cow, when tested, had calved months previously, and that the test 
was made at the worst time of the vear—in the depth of winter—^the 
result must be regarded as highly creditable. A photograph of the cow 
is reproduced on the front cover of this jouirnaL 

R. C. 

SOIEXTIFIC INSTRUCTION IN DAIRYING. 

Crowe9 Superintendent of Exports, 

In 18S8, when the earliest butter factories commenoed operations, the 
teethods and applications used for baatter-making wese crudb as compared 
with those of the present day. At tSie Centennial Internatioinal Eidaibition 
the -late Mr. David Wilson gave iftstruotion in Modem Dairyitqi;, tiod in 
tie nse of modem applianoes, chief ateongst which were the cteam aepaxator, 
power chum, and buttcr-worber. 
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There were no pasteurizers, coolers, refrigerators, Babcock testers, 
acidity or curd' tests, &c., in those days, and the butter factory managers 
had little or no knowledge of dairy chemistry or bacteriology; they had 
to be full of resource and watchfulness in order to prevent wastes and 
make a good article. 

A travelling dairy was sent round the country by the Government, 
and cheese instructt>rs were also engaged. Then later on Mr. Potts 
held classes in various cenires, and Dr. Cherry gave instruction in dairy 
bacteriology, &c., at the University. 



STUDENTS VISITING WILLSMERE PARK DAIRY. 


The Butter Factory .Managers’ Association was formed in 1894, and 
this mutual improvement association provided the means for butier factory 
managers to keep themselves abreast of the times. This \ ear’s conference 
was coupled' witli a course of instruction given by the" Department of 
Agriculture at the University, Forty-two managers attended the course, 
whicli was of a scientific and practical nature, extending over a fortnight. 
Instruction i»n dairv bacteriology was given daily bv Dr. Bull, and each 
afternoon practical instruction in milk, cream', and butter testing b\ 
departmental officers. Visits to dairies, freezing works, abattoirs, anJi 
ocean steamers were carried out, when demonstrations on cleanliness, refri¬ 
geration, and ailments of dairy stock were afforded the students. Six 

evening lectures were also given at the University, Afterwards the 

course was continued at the Cobden Butter Factory*, where a fortnight’s 
instruction was given in practical butter factory management. By no 
means the least interesting and valuable part of the proceedings was secured 
in visiting the Tandarook and Cobrico Cheese Factories, and the Camper- 
CoTac, and Oororooke Butter Factories. Messrs. Archer 
ana Herkes were in charge of the class during the whole of the country 
session. 

The wtoie coui^ W'as much appreciated bv those who took part, and 
It goes w-ttbout saying that, as the result, each and every one of them 
Will show the benefit ip their future practice. 
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STATISTICS. 


BainfaU in Victoria. 

Second Quarter, 1006. 

Table showing average amount of rainfall in each of the 26 Basins or Regions con- 
stittiiing the State of Victoria for each month and the quarter, with corresponding 
monthly and quarterly averages for each Basin deduced from all available records 
to date. 
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La Trobe and Thomson Rivers 
Macallister and Avon Rivers 
Mitchell River 

Tambo and Nicholson Rivers 
Snowy River 

Murray River ... ... 

Mitta Mitta and Kiewa Rivers 
Ovens River 
Goulburn River 
Campaspe River ... 

Loddon River 

Avon and Richardson Rivers 
Avoca River 
Western Wimmera... 

Eastern Wimmera ... 

Mallee Country 

The whole State ... 


1 April. 

May. 

j .lune. 

1 

u 




1 

h 

i 

1 


li- 

S ® 

li 

*5 

li 


' ii 

1 <2 

< 

III 

9> 

> 


1.16 

2.33 

4.05 

2.56 

* 

4.42 

3.64 

! * 

9.63 

8.53 

1.81 

2.52 

3.38 

3.13 

! 4.74 

3.86 

9.91 

9.51 

I.IO 

2.37 

3.38 

2.45 

3.88 

3.23 

8.45 

8.05 

1.20 

2.19 

3.60 

2.33 

1 3.16 

2.96 

7.96 

7.47 

2 .8d 

3.64 

4.51 

4.51 

4.25 

5.09 

11.61 

13.24 

0.88 

S.3S 

3.03 

2.55 

3.10 

2.85 

7.01 

7.75 

0.66 

2.41 

2.29 

2.66 

1.77 

3.03 

4.72 

8.02 

1.67 

3.15 

3.72 

3.33 

4.12 

3.67 

9.51 

10.15 

1.90 

3.41 

3.57 

3.73 

4.04 

3.81 

9.60 

10.95 

3.25 

3.61 

2.55 

3.71 

2.97 

4.56 

8.77 

11.88 

2.20 

3.24 

3.11 

3.49 

1 1.92 

3.69 

7.23 

10.42 

0.70 

2.86 

1.62 

2.10 1 

1 0.81 

2.46 

3.13 

7.42 

0.95 

3..34 

0.92 

3.14 

0.47 

2.61 ! 

2.34 

9.09 

0.89 

3.01 

1.05 

2.70 

0.86 

2.71 

2.80 

8.42 

0.57 

4.U4 

1.21 

3.14 

1.08 

4.45 

2.86 

11.63 

0.52 

1.80 

3.42 

1.95 

3.20 

3.20 

7.14 

6.95 

1.77 

2.38 

4.55 

3.13 

5.00 

5.29 

11..32 

10.80 

1.38 

8.04 

4.90 

3.54 

5.33 

6.36 

11.61 

12.93 

0.63 

2.05 

4.05 

2.41 

3.97 

4.00 

8.65 

8.46 

0.34 

2.12 

4.89 

2.66 

4.70 

.3.69 

9.93 

8.47 

0.22 

1.78 

3.80 

1.87 

3.96 

2.78 

7.98 

6.38 

0.24 

1.53 

4.32 

1.53 

2.57 < 

2.30 

7.13 

5.86 

0.14 

1.69 

3.98 

1.67 

3.02 

2.74 

7.14 

e.io 

0.53 

1-86 

3.05 

1.88 

2.76 

2.82 

6.34 

6.56 

0.37 

2.06 

4.49 

2.14 

4.55 

3.34 

9.41 

7.54 

0.13 

1.e7 

3.27 

1.22 

2.15 

2.37 

5.55 

4.86 

0.84 

2.06 

3.38 

2.86 

3.18 

s.so 

7.40 

8.00 


Figures in these columns are subject to alterations wtieii the oomplete number of ieturas for 
June has been received. 


P. RARACCai;, 
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AMERICAN RESISTANT VINES. 

Part III. 

G, //. Adcocl<\ F.L.S,, Pr'incifaly VHiculiural College^ Ruiherghn. 

Hybrids. 

A stii( 1 \ of the American resistant vines without references to, and 
descriptions of, the hybrids, would i)e manifestly incomplete, since to these 
w** are indebted for some of our most valuable stacks. These hvbrids 
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may be the result of hybridization bet\veen various species of the indi¬ 
genous American vines, or one parent may be of European and the other 
of Anxerican Origin/ The former are designated Americo x American^ and 
the latter are known as Franco x Aitiericah, and include what are called 
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direct producers. These ha\'e not been regarded with much favour here, nor 
adopt^ in the Commonwealthv owning to the somewhat limited resistance 
of the roots to phylloxera, and also to the peculiarities of flavour in the 
fruit. 

One has only to look round a well-equipped garden to realize how much 
we are indebted to hybridization and selection for many of our choicest 
flowers, fruits, and vegetables* Much has been recently written in maga¬ 
zines and newspapers regarding the wonderful results obtainedi along these 
lines by Mr. Burbank, the “ plant wizard” of America. Plant breeding 
is now. an established industry in some parts, and just as animals are 
mated to secure desired characteristics in the progeny, so hybridizing is 
practised with plants to secure a <fesired end. 

Every gardener knows that the setting of seed depends on the union 
of the two essential elements of flowers, sometimes called “ male and 



GRAFTED VINE, THREE YEARS FROM BENCH. 


I 

female.'* The golden dust known as pollen must come into contact with 
the adhesive surface of the stigma. In nature this union is brought 
about by the agency of the wind or by the visits of insects. Having 
reached the mature stigma, the pollen grain sends dbwn a tube, which 
reaches down to the ovary of the flower. In this casket (ovary) are 
carefully protected the treasures of the plant (ovules), which are destined 
by means of fertilization to becorpe seeds, and be the means of perpetuating 
the species. When the pollen tube has reached one of these tiny ovules, a 
minute body, known as a gen^ative cell, passes down the tube. It cornea 
in contact with speciatized o^s in the ovul^ or immature seed. Fertiliza¬ 
tion or fecundation takes place. The ovule is now transformed into a seed, 
and after having been allowed to ripen on the plant, will grow under 
suitable conditions, and produce a plant more or less like that on which it 
was formed. 

A knowledge of the facts thus briefly outlined led up to the plant¬ 
breeding experiments now so widely conducted, and various hybrids pos-^ 
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sessing a combination of desired qualities have resulted. By utilizing as 
" parents two plants possessing certain desirable and well-marked quali¬ 
ties, and “ inoculating ' * the one from the other, we may obtain in the 
seedlings from the resulting seed, plants that possess one or ai combination 
of the characters exhibited by the parents. Characteristics inherited from 
some more or less remote ancestor may also appear, and under certain 
conditions of environment even new characters may manifest themselvesi. 



NORMAL VINE FLOWERS—DIFFERENT STAGES IN OPENING. 

(From Manual of Modern Viticulture (Foex), 


In connexion with hybridization among vines, as among other plants, 
great care is necessary to prevent other than the desired pollen coming into 
contact with the stigma. To insure this it is usual to remove the stamens 
from the parent plant on whose stigma it is desired to experiment, and also 
to take precautions to prevent foreign pollen being introduced by insect 
agency, or by means of the wind. Emasculation (as it is called) is a some¬ 
what delicate oj)eration in a flower so small and so peculiar in construction 
as that of the vine, whose petals remain joined at the apex instead of at 
the base, as in the case of most other plants. Special instruments are used, 



SPRAY OF HYBRID 3306. 


and having carefully removed the anthers (pollen cells) before any pollen 
has escaped, it is necessary to take ripe pollen from the other selected parent 
plant and place it on the stigma of the flower thus prepared as soon as it is 
ready to receive it. This may be done by shaking the ripe anthers over the 
stigmatic surface, or by transferring the pollen to its destination with a fine 
camel-hair brush. The stigma thus pollinated must be amply protected 
from adverse weather or insect visits, for in the cold or wet weather the 
pollen may be dther removed or injured, while if insects are allowed access, 
foreign pollen is sure to be brought, and so nullify the result. 

Early in the economic history of the American resistant stocks It was 
seen desirable to overcome certain difiiculties of adaptability, affinity, &c.. 
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of C5ertain species. Imbued with the necessity and importance of this, a 
number of well-known viticulturists in France and elsewhere set to work to 
improve the varieties already known bv hybridizing and subsequent selec¬ 
tion. 

Seeds from the hybridized flowers were sown, and in due time seedlings 
were obtained. These, while showing resemblances to one or both parents, 
also exhibit an immense amount of variation. A vigorous habit is a sine 
qua noUf and, consequently, all that do not possess this quality are elimi¬ 
nated. Resistance to phylloxera is the quality for which these vines are 
required, hence this has to be proved beyond doubt. When its vigour and 
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resistance are established', there are still other indispensable (jualities before 
our vine can be recommended as a suitable stock. Its adaptability to 
conditions of soil and climate .must be discovered, and the class of soil 
in which it suoceds best must be noted. In some kind of soil every plant 
wili do better than in others. One variety will succeed in certain soils, where 
another would undoubtedly fail. In the case of certain American vines the 
resistance depends to a greater or less degree on whethCT they are planted in 
the conditions most suitable. There is still k further test that our ^ine must 
undergo, viz., that of ascertaining its grafting affinity. Certain scions will 
join well on one stock, indiflferently on another, and even completely fail on 
a third, hence it is essential to And out the stock and scion best adapted 
for one another. Then, having found out the most vigorous and most 
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resistant stock, and having demonstrated the conditions of soil and climate, 
and what kinds of scion are most suitable, we have some data ready for our 
work of reconstitution. 

Since 1899 the writer has, through evil report and good report, made 
a most careful studv of resistant stocks undter all the conditions of our 
varied viticultural areas, and if asked what varieties are the best all-round 
stocks for reconstitution, would unhesitatingly name some of the hybrids, 
particularly those raised bv Couderc from hybridization of Riparia and 
Rupestris, and -designated by the Nos. 3306 and 3309* Former articles 
descriptive of plants of botli parent strains have shown their distinctive 
root systems. The hybrids combine in the one plant the root systerr.s of 
lx)th. This enables these plants to adapt themselves most readily to the 
conditions suitable to either parent stock. They are, in addition, vigorous 
in habit and excellent graft-bearers, while their resistance to phylloxera is 
the highest known. Hybrid No. of Millardet and de Grasset 



SPRAY OF SOLONIS. 


combines also the g(H>d qualities of the same parents. It is an exception- 
iilU vigorous and useful stock, and is rejwrted from California as doing 
well in limestone soils which American vines do not, as a rule, take kindly 
to. 

Among Franco-American hybrids we usually gain in grafting affinity, 
owing to the European strain in the stock. Among the more meritorious of 
these are Aramon x Rui>estris Ganzin and Mourv^dre x Rupestris Na 
1202. The latter has the merit of adapting itself more readily to scions 
of the Muscat group than most of the American stocks. 

Solonis, another stock of considerable merit, is regarded by Millardet 
as a ternary hybrid of Candicans x Riparia x Rupestris, while Mazade 
considers the European vine is also represented in the strain. Under 
ordinary conditions of soil it is greatly excelled by other stocks of a much 
higher resistance, bdt has the merit of being the only resistant stock 
adapted for alkaline or salty soils and wet situations, where its resistance 
—^though not equal to that of the other hybrids already discussed—^is >et 
quite sufficient for safety. In ill-drained soils it will thrive better than any 
other American stock, and it is not so susceptible to pourridie (root-rot) as 
most others. 
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A few other hybrids, including some of more than ordin^y promisor 
are also cultivated, but those mentioned are the princip^ strains used. 

The acccwnpanying illustration represents the grafting shed^ recently 
erected by the Department of Agriculture at the Viticultural College to 
cope with the rapidly increasing demand for grafted vines.. The build¬ 
ing was designed by, and built under the supervision of, the writer. 
The dimensions are 60 x 30 feet, and the main building is surrounded 
by brick stratifying frames for stocks and scions. All round, at the 
height of the benches, are sashes 3 ft. 6 in. high, which provide ample 
light for the operators. Besides the men employed, twenty boys are 
being carefully trained in this important work. It is confidently antici¬ 
pated that when a full supply of wood '' for stocks is secured, there 
will be no difiSculty in meeting all demands for grafted vines, and that 
the reconstitution of vineyards in phylloxerated areas will he rapidly 
accomplished. 



GRAFTING SHED, VITICULTURAL COLLEGE^ RUTHERGLEN. 


THE GOOSEBERRY. 

James Langy HarcourU 

This fruit succeeds best in the cooler districts of the State, but also 
does fairly well in many places north of the Dividing Range. It will grow' 
in almost any kind of soil, but a deep sandy loam suits it best. 

Preparation of the Ground. 

In preparing the land for a gooseberry pltStntation, see^ above all thinjgs, 
that there is'go^ drainage, either naturally, by an open porous sub-soalr 
or artificially, by means of underground drains not less , than feet 
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deep and 40 feet apart. There is no plant more impatient of stagnant 
water at the roots than the gooseberry, and no plantation will be a imccess 
unless the land is well drained. Gooseberries do best in a plantation by 
themselves; many orchardists plant them amongst the fruit trees in the 
orchard, but this plan is not commendable, as they are in the way when 
working the orchard, and usually get torn out or broken down when plough¬ 
ing and scarifying. In preparing the ground for planting, it should be 
deeply plough^ in the springtime, and allowed to lie fallow through the 
summer, scarifying k once or twice during the latter. In the autumn, about 
the month of March, the land should again be deeply ploughed, 8 inches 
at least, and then the harrow should be run over it to level it down. The 
ground will then be fit for planting. 

Planting. 

The plants should be planted in rows 6 feet apart, and 6 feet be¬ 
tween the plants in the rows. This will permit of the ground being worked 
by the plough and horse hoe during the first few years of the plants* 
growth. Planted at 6 feet apart, it will take 1,201 plants to plant an 
acre. Do not plant too deeply, as the bushes, when planted, should have 
a clear stem above the ground of from 6 to 8 inches. If any suckers 
are attached to the roots, cut them clean out with a sharp knife, in order 
to prevent them from suckering again. 

The after-cultivation of the plants will be the ploughing of the ground 
in the autumn with a small one-horse plough, when the furrows should be 
throwm up against the plants, leaving a furrow down the centre of the 
rows. Let it remain in this state during the winter; in the early spring 
the furrow should be turned the reverse way, and the strip of ground left 
in the rows should be levelled into the furrows with a strong hoe, which 
will leave the ground again level. Stir occasionally with the horse hoe to 
keep the weedls down and the soil loose. 


Pruning. 

This is one of the most important points in connexion with the cultiva¬ 
tion of the gooseberry. Most people imagine that the goosel^err}* will grow 
without any care whatever in the way of pruning, but this is a great mis¬ 
take, as it requires the same careful treatment in pruning as does any fruit 
tree. It takes quite as long to prune a gooseberry bush properly as it does 
to prune an ordinary fruit tree. Most of the gooseberry bushes have a 
pendulous habit of growth, and it should be the aim of the pruner to com¬ 
bat this tendency by cutting the main branches alwavs back to a bud with 
an upward tendency. In pruning the first season after planting, thin out 
the branches, leaving three or four to form the main branches of the bush; 
these ^ould be shortened back to 3 or 4 inches from the stem. The 
following year all w’ood should again be cut away, with the exception oT 
the continuation of the main branctes; these should be shortened back at 
least one-half, cutting back to an upward bud. The third year another 
shoot on the main branches should be left to fornr a secondary branch, and 
should be shortened back the same as the main branches; also cut out all the 
sptay shoots from the centre of the bush. The pruning for the fourth 
and subsequent years will be, much the same ; as the bush spreads out, more 
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shooU will have to be left to form branches. See that these are properly 
spaced at fairly equal distances one from the other, are not too crowded, 
and that no shoot is crotssing another. All young growths from the centre 
of the bush will have to be kept clear. 

If these instructions are followed out, the branches will be lined with 
fruit from the centre to the extremity, thus facilitating the gathering. 
Where time is available, an early summer pruning could be given by pinch¬ 
ing back all young growths except those wanted to enlarge the bush. In 
pruning those varieties of gooseberries with a strong upward growth, always 
cut back to an outside bud; in other respects, the pruning will be the same 
as given above. The g<x)seberr>' bush is by no means the short-lived plant 
many i)eople suppose; if it is properly looked after and cultivated it will 
live and' be profitable for many years. The writer has in his orchard at the 
present time bushes over 30 years old, which are ^till bearing heavy 
crops of fruit of good quality. 


Propagation from Cuttings. 

Gooseberries are usually propagated from cuttings. Take strong, young 
.shoots, and cut them into lengths from a foot to 15 int'hes long. The 
base of the cutting sJiould he cut clean across just under a bud; then cut 
out all the budls with the exception of four at the lop, as this wdll prevent 
the plant from throwing up suc'kers afterwards. Plant the cuttings in rows 
2 feet apart, and 6 inches lietween the cuttings. They should \yo put 
in slanting, leaving the portion with the four buds above the ground. The 
cuttings should l>e trodden firmly in, especially at t/he base. The next 
year these will l:)e fit for transplanting. In jilanting out the loung plants, 
any small ronts that may have formed high up on the stem should lie 
(’leaned off, leaving a clear stem of 8 inches. 


Varieties. 

The varieties of g<x>seberries are very numerous, many hundrecTs being 
now catalogued. Most of the largest varieties originated in Lancashire, a 
county which is fam(il for the size and excellence of iris gooseberries. 
Crown Bob (hairy red) and Roaring Lion are the varieties moat favoured by 
market growers. Winham’s Industry (hairy red) is a new variety, which 
is coming into favour, but, in the opinion of many growers, it is not so good 
as Crown Bob, which it .somewhat resembles. Red Warrington (hairy red), 
a late variety, is undoubtedly the finest-favoured gooseberry grown, and 
stands the hot winds without injury; it is not a favourite with growers, on 
account of its strong, aggressive prickles, yet, notwithstanding this, it ought 
to be more grown than it is. Ostridi (smooth white), a large, broadr 
shouldered berry, is also a splendid variety to grow; it is a strong, upright 
grower, and bears heavy crops of berries o£ a large size. Whitesmith (long 
smooth white) iis a good grower and prolific bearer. Lord Crewe (round, 
hairy white) is the earliest gooseberry to ripen. BiJlv Dean smooth 
red), which is very similar to Roaring Lion, is also good. The following 
are the largest gooseberries in cultivaition:—Dan’s Mtetake, Red Robin, 
Clap^ton, L^don, red; Leveller, Leader, yellow; Anfagonist, fostmaHy 
white; Stockwell, green. ^ 
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THE WOOL INDUSTRY-SHEARING NOTES. 

IV. Haile, Instructor in Wool Sorting and Classing, Working Men's College, 

Melbourne, 

As the season is now approaching when wool-growers will be making 
preparations for shearing, 1 therefore embrace the opportunitN to offer a 
few practical suggestions how clips should be prepared for the market. 

It is to lx* regretted that many sheep-owners do not pay sufficient atten¬ 
tion to the “ get-up of their clijw; they will pay high prices for rams to 
improve their flocks, but when shearing is in progress they allow their woof 
to lx? “ got up in a slipshod, instead of a scientific, manner. It should 
l)e more generally known that the manufacturers instruct their representa¬ 
tives here to purchase at a certain limit wool giving a good percentage of 
clean wool when scoured, that is, wool that will spin to a required number 
or quality of top. It therefore follows that if the wool be well and evenly 
got iip,^’ the grower reaps the full advantage of the value of the clip. Oh 
the other hand, if fleeces of various lengths and qualities are pressed into 
the same bale, the valuing is made more difficult, and a good margin below 
the real value of .some of the fleeces has to be allowed. Manufacturers know 
to a trifle what return a clip or ixwtion of a clip will give them. One bale 
of the clip is tested—that is, it is gi\’en to a wool-sorter to divide the various 
(jualities; these are weighed to a fraction, eajch quality is valued, and the 
result, profit or loss, ascertained. A sample of the clip is taken from 
another bale, and this, with the result of the trial bale, enables the manu¬ 
facturer to instruct his representatives or brokers what to give for the same 
line next season. This accounts for many of our best “got up^* clii)s 
finding ihedr way to the same consumer annually. Personally, I have 
handled the same clips for years in England until a change in the breeding, 
or an alteration in the get-up. has caused certain clips to be lx)ycotted. 
Therefore, if your w(X)l-cIasseT has placed your wool in the market and 
obtained a reputation, do not change. 

In the get-up of lambs^ wool, many sheep-owners do not pay sufficient 
care. They have valuable wool, which will amply repay them for careful 
handling and classification. T know several brands of Victorian lambs' 
wool so well classed that manufacturers use them without re-sorting; the 
qualities are even, there is no loss from inferior wool, and therefore they 
can afford to and the} do give the highest market value for the same. 

It is estimated that about one-third of the sheep in this State is owned 
by small holders—that is, farmers. This wool is nearly, if not all, sold in 
the local markets, and, consequently, has to compete with large clips. There 
are exceptions, and since the introduction of the Agricultural Classes for 
farmers and farmers' sons, several small well-got-up clips have commanded 
as much attention from the buyers as large clips. It therefore follows that 
if the owners of small clips desire to realize ^ prices paid for large well- 
got-up ones, they must raise the standard of their wools. To do this, 
defects in breeding, growth, and general character must be remedied, and 
move attention paid to the geb-up of the wool. In placing any commodity 
on the market, the article should be made to look as attractive as possible. 
This principle applies to wool more than any article I know of, and there- 
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fore it is to the interest of every sheep-owner, no matter how small his clip 
may be^ to carefully get up and place his wool on the market in the most 
attractive style. 

The supervision of the clip must commence with the shearing. A fine 
day should be selected to commence shearing—a day that has been preceded 
by several fine days—as it is absolutely necessary that wool be dry when 
shorn. Any moisture or dampness is easily detected by an expert buyer \ 
the wool has a clammy feel, and the longer it remains in the bale the worse 
the colour becomes, depreciating its commercial value. Whatever accommo¬ 
dation you have for shearing, see that the floor is perfectly clean; nothing 
spoils the appearance of wool so much as foreign matter, such as straw, 
chaff, &c. The floor should be thoroughly washed before shearing com¬ 
mences. 

It is advisable, even for the farmer, to secure good practical shearers. 
He should see that each sheep is well and evenly ^orn, commencing with 
the belly wool. The bellies should be detached from the fleece, picked up 
from the board and kept separately; in wether bellies, all stained pieces 
should be removed and placed in a bag or basket kept for that purpose. 
The shearer should open up his slieeo in the ordinary manner, avoiding 
second cuts. If the wool is taken off evenly with the fleece its value’s 
considerably enhanced; on the other hand, wool unevenly shorn is d^re- 
ciated in value, as a uniform length of staple is much more appreciated 
by manufacturers. 

As soon as a sheep is shorn the fleece should be picked up and thrown 
on the rollers' table. This table should be large enough to throw an open 
fleece upon it; many tables are made too small, and, consequently, portions 
of the fleece fall over the sides, with the result that skirters often te^ir off 
some of the most valuable wool of the fleece. The next process is skirting 
the fleece. In the case of a clean dip, one free from, burr and seed, light 
skirting only is required. With ewes' fleeces the stained pieq^ should be 
removed before commencing to skirt a fleece; the stained pieces should De 
thrown into a basket or box conveniently‘placed near the end of the table, 
as this will save the piece-pickers unnecessary work in picking them out 
again. In skirting light, just take off the edges of the fleece, remove only 
the short, dirty and straggly wool, work around the shoulder, but do not 
cut it straight off, ,^as this portion of the fleece is required to show the fleece 
off to the best advantage when rolled; remove the inferior portion of the 
breech, and also the shabb}^ portions of the neck. If the back is weak, this 
should also be taken out and sold separately. 

If the clip is seedy or burry, a much deeper skirting is necessary. It 
will be best to remove the burry portion from the clean wool j all the neck 
wool that is seedy or stickv should also be removed. See to it that not a 
staple more than is necessary is removed from the sides and shoulders of 
the fleece. The fleece is now ready for rolling. This should be done by 
throwing over the two breeches into the fleece, and turning over the neck as 
f jur as the shoulders; then turn ini the sides, inarrowing the fleece to about 
dghteen inches. Start rolling up firmly and* eveqjy ham the breech; the 
best portion of the fleece, the shoulders,, is then exposed to view, thus 
giving Ae fleece itsi most attractive appearance. If conveni^t bins 
handy, it is not necessary to tie the fleece. Above all things, avoid tvii^ it. 
with atring, as many buyers will not look at a clip string-tied. 

The skirts should be picked up from the floor—^not swept up, as Ae'?' 
usual custom is. In sweeping up, the pieces and lodu, get rolled up 10-: i 
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gether; this gives considerably more work to the piece-pickers when separat¬ 
ing the pieces according to their commercial value. In clean, lightly- 
skiited clips two sorts of pieces only will be necessary, i.e.^ first and 
second pieces. The long, clean, lightly-seeded pieces should be called 
the first pieces, the short, shabby, yellow-yolky and very seedy pieces 
should go into the seconds, and the clean wool that generally constitutes 
the broken should be left on the fleece. If the owner insists upon deep 
skirting, three classes of pieces are necessary, viz., broken, first, and 
second pieces. 

The bellies should have all stained pieces removed. When belly wool 
is of good length, and can be used for “ combing ** wool, careful skirting 
and trimming up would considerably enhance its value. 

Whilst this portion of the work is being done under the classer or 
owner's supervision, the latter is busy classing or grading the fleeces. This 
should be done in a skilful manner, the object in view being the proper 
arranging of certain qualities or descriptions, in order to secure the best 
price for them. To do this efficientlv he must study the requirements of 
the British, American, and Continental markets. As the yield of wool is 
the most important thing to consider in estimating the true value of the 
raw material, it will be readily understood how essential it is that the con¬ 
dition of wool in the various classes should be even throughout. Want of 
attention in this particular often prejudices the sale to a great extent. 

In some clips, owing to bad seasons or other causes, a certain portion 
of the clip may be tender; the staple will be as long as the combing wool, 
but when tested for strength will break. Many owners place this with 
the short or real clothing wool. This should not be done, asi all long- 
stapled, tender wool should be classed, and sold separately as tender/^ 
Ail fleeces heavy in yolk and discoloured and rotted fleeces should not be 
clas.sed with the leading lines, but kept out, and sold separately as “ fleece.*’ 

The classing of crossbred in most cases shows a lack of knowledge as 
legards manufacturers' wants. These wools are placed on the market in 
a most irregular manner as regards quality and length, and in these cases 
would-be buyers either value according to the lowest-value fleeces or leave 
the lot severely alone. 

These remarks apply not only to large clips, but to small, or farmers’, 
clips. Users of wool are very particular regarding quality, and it would 
never do to mix several qualities together. Discrimination should also be 
made l)etween high-class or well-bred wool and wool of a mongrel type. 
Manufacturers are asking that wool should be placed on the market in as 
even lines as possible, according to the size of the clip. The principal 
ground of complaint from wool-buyers has been the almost total neglect 
as to the condition of wool. Heavy, yolky fleeces, that will lose 60 per 
cent, in the washing, are baled up with lightly-conditioned fleeces t 3 iat will 
give nearly that percentage of clean wool. The yield of wool is the most 
impoitant thing to consider in estimating its true value. Want of attention 
in this particular often prejudices the sale. 

To return to the classing the fleeces; they should be divided into comb¬ 
ing and clothing. Combing wool consists of all long-stapled strong wool. 
AH you require to do to test a staple is to take, or rather draw (not pull 
out), a staple from the fleece. Take each end of it in the thumb and fore¬ 
finger of each hand, stretdi it out and test its strength, and, if stnmg, 
put that fleece in your **combing”; if long-stapled and weak, put it ui 
your tender”; If short, under one and a half inches, place it in your 
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“clothing/^ The combing sorts should be even and true to quality, the 
staple of each fleece being as near as possible of the same length, strength^ 
and brightness. The number of qualities made depends on the clip itself. 
If the clip be exceptionally good, three combings, three clothings, and a 
clingy should be made. 

In the combingsi the great bulk of the clip will constitute the first comb¬ 
ing ; this should contain the average quality and length of the clip. The 
super, combing will consist of fleeces a little shorter in staple, but much 
finer; the second combing contains all the fleeces stronger or coarser than 
the first combing, of deeper growth, but all sound wool. 

In clothing the classes are made according to condition and quality. 
All short-stapled fleeces constitute the clothing. The super, consists of 
the highest quality, dense staple, and soft wool with fine serrations, for 
felting purposes. The first clothing will contain the bulk of this descrip¬ 
tion; although not so fine as the super., it should still be bright, soft, and 
contain good carding projjerties. The second clothing is a wider sort,, 
containing all the low-quality fleeces, and any short, rough, and shabby 
fleeces. These different descriptions should be branded in plain English, 
such as “ Super., first or second.’* 

I am speaking of merino wool now, andl)efore leaving thistjpeof wool 
1 may mention that in some merino clips, where a portion of the clip is of 
very robust character, the bright, long, strong fleeces are profitably kept 
out of the second combing, and made into a line by themselves. All mushy, 
yellow, and inferior fleeces should be kept out, and branded “ Dingy.” 

Lambs’ wool should receive as much, or even more attention than the 
fleece. The lambs’ fleeces when shorn should be picked up sq^arately, and 
placed on.' the rollers’ table. The rollers take the clean portion of the 
fleece from the skirting and Ixjlly wool, and pass the clean wool to the 
classer’s table. If three classes are required, the classer generally prefers 
to make his own super, and first, at the same time rejecting any skirtings, 
low and shabl>y wool, and coarse breeches. The skirtings removed by the 
rollers are passed on to the piece-pickers, y^ho secure any good wool left 
in, and also remove all stained pieces. These constitute the second lambs. 

Crossbred and Comeback .—It is very difficult for buyers to value cross¬ 
bred and comeback clips up to their intrinsic value, owing to the very irregu¬ 
lar manner man\' clips are placed on tte market. There are exceptions, but 
a large portion of oi^ crossbred clips is placed on the market in a ver\^ 
irregular manner. You will find several grades in quality, long and medium 
stapled wool, all in the same bale. To value this a buyer must protect him¬ 
self, and value low. If the clip will admit of good selling lines, classing 
should be done as mear counts as possible, each class of an average quality 
and length of staple, all short, shabl^v, and matted fleeces to be kept 
separate and sold by themselves as fle^.” The highest grade will be 
a comeback, the next grade a super., the third grade a first X, the fourth a 
second X, understanding, of course, these lines will be reduced if the 
quality of wool is not there to make them. 

Heavy fleeces, such as Lincoln or Leicester, should be kept separate, 
and branded accordingly. In lambs eadi cross should be kept separate if 
in siuflicient quantity. Good length in lambs is a great factor in its value. 
In small, or farmers’, clips, too much sub-dividing is not necessary, but 
make your lines as even as your clip will permit. 

The paressing should be cleanly and carefully done, as an attractiv€^ 
apifearance favorably impresses the* buver. One very objectionable practice* 
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with pressers is not paying sufficient attention to the removal of bits of 
twine from the bale, and allowing them to fall on the floor. Hemp is very 
destructive to woollen machinery, and it also spoils any wool it gets mixed 
up with. Brand each bale as soon as pressed with the quality or description 
of wool contained therein, and sell at current market rates. If the full 
value is not bid for it, your broker will reserve it for future sale. 


FOURTH COJfVENTION OF THE VICTORIAN CHAMBER 
OP AGRICULTURE, JULY, 1906. 

(Continued from page 510.) 

V.—HISTORY OF STOCK DISEASES IN AUSTRALIA. 

11 ’. T, Kendall^ M.R,C,VPrincipal^ Melbourne Veterinary College, 

Australia offers a splendid field for the study of many liiological pro¬ 
blems, not the least important of which is the evolution of disease. Its 
iViolated position and severance from other lanils where various progressive 
and civilizing influences have been going on for ages, has left it far behind 
in the evolution of sjiecies in both the animal and vegetable kingdoms. 
The native fauna lielong to all but extinct species, which renders them all 
the more interestitig, and the platypus, or ornithorhynchus paradoxus of 
srienlisls, is said to provide a connecting link between the bird and the 
mammal. The alRjrigines arc only on a level with the neolithic man. of a 
b\gone geologic period, whilst man) plants are only represented by fossil 
forms found in other countries. 

But little is known of the disea.ses that may have affected man or 
animals prior to its occupation by the white race, but it may be safely 
inferred that they were few and unimjx>rtant. With the exc'^niion of per¬ 
haps some of the common parasitic diseases they could have had but little 
influence on the imported species. On the other hand, the diseases intro¬ 
duced by the whites, such as measles and small-pox, have had a most 
disastrous effect on the aborigines, and it is quite probable that the ex¬ 
tinction of some of the native animals may be hastened by diseases intro¬ 
duced by imported animals. It is also possible that some of the native 
species inav act as retainers and transmitters of the germs of imported 
diseases. The domesticated animals introduced by the early settlers 
readily adapted themselves to their surroundings, and they and their pro¬ 
geny remained practically free from disease for many years; but as time 
went on one disease after another appeared among them until they can no 
longer be said to enjoy any sx)ecial exemption. 

Disease being the natural result of adequate causes, the imp)ortance of 
inquiring into their origin and distributian is self-evident. I therefore 
propose to give in this paper a list of the more important % diseases with 
which the domestic animals in Australia have been assailed, but not having 
had access to the departmental records of the various States, I cannot be 
quite positive as to their exact order of sequence. I can, however, well 
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imagine that the parasitic diseases were first to make their appearance. 
Parasites are divided into two classes, viz., macroscopic, or those which can 
be seen by the naked eye, and microscopic, which can only be seen with 
the aid of a microscope; the former give rise to what are commonly called 
parasitic diseases, and the latter to so-called germ diseases. 

Parasitic Diseases. 

Thtjse may be caused by external parasites which attack the skin, or 
internal ones which invade the internal organs and tissues. As already 
stated, some of these may have been acquired from the native fauna, but 
the fact that nearly all are identical with those affecting animals in 
countries whence the original stock was obtained, points to the conclusion 
that in most instances they have been brought here in or upon their respec¬ 
tive hosts. A familiar example of a parasitic disease of the skin is 
“ Scab ’’ in sheep, caused by the acarus scabei, and which proved so disas¬ 
trous to dock owners in the early days. I have not been able to ascertain 
when it was introduced into the mother State, but have been informed by 
the Chief Inspector of Stock that it is believed to have been introduced 
into Victoria with the first shipment of sheep from Tasmania. Mange in 
horses, cattle, and dogs is due to parasites of the same species, which were 
probably introduced with their natural hosts. 

The same may be said of ticks, Hoe, ring-worm, &c. The Queensland 
tick, which causes the fatal “ Tick Fever,” is said to have been introduced 
with the buffalo from India, and the fowl tick with fowls imported from 
the United States. The Bot Fly ’’ of the horse and sheep, and the 
Blow Fly ’’ of sheep appear to have been comparatively recent importa¬ 
tions. Up till about fifteen years ago 1 had not seen a single ‘‘ bot'^ in a 
horse^s stomach, although I had made scores of post-mortem examinations 
for them, and now it is rare to find a horse without “bots.*^ 

The internal parasites are divided into three classes, viz., round, 
ribbon-shaped and flat wwms, or, to use the scientific terms, nematodes, 
cestodes and trematodes. The round wornvs chiefly attack the intestines 
and lungs, and seem to have given trouble amongst sheep for a long time, 
more particularly in certain localities and during certain seasons. A dry 
season following a wet one, especially when Teed is scarce, greatly favours 
a parasitic invasion. Young horses, cattle, pigs, and dogs have also their 
share of worm diseases, the mortality caused sometimes beii^ very great. 
Tapeworms in some seasons have caused great mortality in lambs. Hy¬ 
datids, which are the larval forms of tapeworms, are very common in the 
viscera of sheep, cattle, swine, horses, rabbits, and kangaroos, &c., but 
seldom cause any serious harm until they reach their ultimate host amongst 
the carnivora or omnivcMra. Flukes are a:)mmon enough in both sheep and 
cattle, and while well known to be injurious to the former, seldom do 
much harm to the lattfer. The surface water holes, p>onds, and swamps, 
act as the chief propagating and distributing centres of the ova or larvae 
of all forms of parasites, especially when the water gets low in drv 
seasons. 

Infective or Germ Diseases. 

The first serious outbreak 6 i disease that I have seen any record , of 
occurred in New South Wales in 1834. This is described as Malignant 
, Catarrh, and there seems a strong probability that it was an infective and 
fatal form of pneumonia, due to some local cause. In 1847, Anthrax, or^ 
as it was then called, Cumberland Disease,” made its api^araiioe on tbfi^. 
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Leppington Estate, near Campbelltown, New South Wales, and from there 
apread to the Murray and Lower Murrumbidgee, and on to the Darling 
Downs. In a letter written to the late Mr. Graham Mitchell, F.R.C.V.S., 
by the Chief Inspector of Stock, Queensland, dated i8th March, 1877, it 
is stated that a telegram had just been received saying that sheep were 
dying at the rate of twenty a night of Cumberland Disease, at Merino, on 
the New South Wales border. In 1876 the first extensive outbreak in 
Victoria occurred in the Western District, and hundreds of sheep were 
found dead in the camps. Since then millions of sheep have died 
of this disease, and many squatters, especially in New South Wales, have 
been ruined by their losses. Cattle, horses, and swine have also been 
victims, and not a few human Ijeings, through skinning or handling the 
products of animals that have died of Anthrax. 

How or when the disease was first introduced is not known, but, when 
investigating the cause of an outbreak in a dairy herd near Geelong some 
years ago, I expressed the opinion that it had been introduced by bone 
meal which had been given to the cattle to prevent “cripples.” I took 
a sample of the meal to Dr. Cherry, who was then doing the bacteriologi¬ 
cal work at the University, and he confirmed the conjecture I had formed 
by making cultures of Anthrax bacilli from the meal. My colleague, Mr. 
S. S. Cameron, M.R.C.V.S., traced the bone meal to a shipment of 
bones that had arrived from India a little time before. Two other out¬ 
breaks occurred in the Dandenong district through using bone meal from 
the same source. 

In 1858, Contagious Pleuro-pneumonia was imported into Victoria by a 
cow which was diseased when landed, and died within six weeks, having 
meanwhile infected the owners herd. The disease was diagnosed by the 
late Mr. Henry Wragge, M.R.C.V.S., and had his advice—to immediately 
destroy the whole herd—been acted on withcmt delay. Australia might yet 
have been free from it, Delav resulted in the disease being spread 
throughout the whole Commonwealth, and the losses have been enormous. 

How or when Tuberculosis was introduced is unknown; probably some 
of the early importations of pedigree Shorthorns were responsible. This 
highly specialized breed has lx>en exceedingly prone to the disease, on 
account of inbreeding and excessive pampering. Having experimentally 
produced the disease in an otherwise healthy animal by inoculating it with 
pleuro virus obtained from a beast affected with both Tuberculosis and 
Pleuro-pneumonia, I am convinced that the di$ease was largely spread by 
inoculating for the prevention of pleuro-pneumonia with tubercle-tainted 
virus. Shortly after my arrival here in 1880 I discovered that 25 per 
cent, of the cattle slaughtered at the Sandridge Bend Abattoirs were 
affected with tuberculosis, that there was no inspection, and that all the 
diseased meat was being sold for human consumption. I reported the 
state of affairs to the Chief Inspector of Stock, and called the attention of 
the public press to the matter, the result being the appointment of a Roval 
Commission in 1884 to inquire into the matter. Since then inspection has 
been adopted, and the disease has been greatly reduced. 

In 1872 an outbreak of Foot and Mouth Disease was reported by the 
late Mr. Graham Mitchell as having, appeared in a herd of cattle at the 
Werribea The herd was destroyed, and the disease prevented frtxn 
spreading. Another Royal Conunii^ion was appointed to inquire into the 
origin of the outbreak, and it was alleged to have been inti^iluced by an 
imported Shorthorn bull. 
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Twenty-five years ago I read a paper on “ The Prevailing Diseai^s of 
Stock'' before the National Agricultural Society, and exhibited specimens 
of Actinomycosis or “Lumpy Jaw," and explained the nature of the 
organisms causing it. How long the disease had existed i)rior to that I do 
not know, but there is a strong probability that it is indigenous. When 
inspecting the dairy herds of ilie suppliers to the Bacchus Marsh Concen¬ 
trated Milk Company some years ago. 1 found a numl^er of cattle with 
swellings on the sides of the jaws, which, on examination, proved to be 
caused by accumulations of barley grass seeds. Some of these I was able 
to remove by hand. In many cases the lining of the mouth was deeply 
ulcerated, and in others there were distinct actinomx cotic growths, showing 
that the fungus had found a suitable place in which to grow, and had been 
probably carried there by the seeds of the barley grast. The disease is 
not readily communicable from animal to animal, and being amenable to 
treatment,*! am opposed to the wholesale slaughter of affected animals. 

About twenty years ago Epizootic Cellulitis, a form of influenza some¬ 
times called “ pinkeye,” was introdm'ed by an imported stallion and spread 
throughout the district where he travelled. Foitunately, means were 
adopted by which it was suppressed. Strangles has existed for many 
years, and it is probable that the organism causing it was here prior to tht* 
introduction of horses. 

Swine Fever, pneumo-enteritis in calves, septicoemia hsemorrhagica in 
aheep and cattle, and fowl cholera are all due to organisms belonging to 
the same group. How or xvhen they were introduced would be hard to 
determine. I am of the opinion that swine fever has existed in the 
Orbost and other districts for ov^er twenty years, and that the theory that 
the germs of the disease were introduced with the seed maize imported 
from America is a feasible one. Only a few weeks ago it was announced 
in the dally press that an outbreak of swine fever in England had been 
definitely traced to the grain upon which the pigs w^ere being fed having 
been imported from a fever-infected district on the Continent. 

Since the dairying industry began to develop, numerous specific 
diseases that were seldom heard of before have made their appearance, 
and are exacting a heavy toll on the dairymen. Black l/?g, or Symptfwnatic 
Anthrax, in calves has proved a great scourge, and some idea of its preva¬ 
lence may be gathered when I state from my own knowledge that over 
4,000 calves have been vaccinated‘with Pasteur’s black leg vaccine du:-ing 
the past twelve months, and that other vaccines are being used as w’ell. Other 
infective diseases, such as Contagious Abortion, Mammitis, Epizootic 
Ophthalmia, and “ Red Water," are also common in cattle, while infective 
Pneumonia, Petechial Fever, Influenza, Malignant (Edema and Tetanus in 
horses; Caseous Adenitis. Foot Rot and Cutaneous Abscesses in sheep; 
Distemper in dogs, and Diphtheria in calves and sw'ine are seldom absent. 

Some of the germs producing th^ diseases may be capable of fulfil¬ 
ling their life history outside the animal body. Others may pass through 
the bodies of native or imported animals without injuring them in order 
to ooiliplete the cycle of their existence, until some untoxvard circumstance 
gives them an opportunity ‘for producing their deadly effects. In what¬ 
ever way they conduct themselves certain it is that deadly diseases are 
c^mial])^ milking their appearance, and the best efforts of'the hacteriolo- 
gisti pathologist, and practitioner are needed to keep pace with them,. 
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Non-Infective Diseases. 

There are certain non-infective diseases, chiefly of dietetic origin, which 
simultan-^usly affect a large number of animals, and this group is of equal 
importance to the one 1 have just dealt with, for the reason, that they are 
continually present in some locality or another, and in the aggregate cau^ 
probably (juite as great loss. It i.s a well-known fact that when food is 
scarce or unsuitable, and water bad, stock of all kinds become predisposed 
to disease. The disastrous effects of long seasons of drought and starva¬ 
tion being to a great extent unavoidable, need not enter into our calcula¬ 
tion here. Stopping short oif actual starvation, animals when reduced in 
condition lose their natural resistance to disease, and readily become the 
victims of parasitic and microbic invasion, and in this circumstance we 
have the primarj^ cause of many outbreaks of disease. 

The immunity from disease in the early days was no doubt due in a 
great measure to none but healthy stock having been imported and to the 
constant supply of suitable food and good water. Overstocking, droughts, 
taking up unsuitable country, careless breeding, and mone extensive and 
|)erhaps less judicious importation, without inspection or quarantine, soon 
began to make their impression, and as time went on diseases increased in 
miml)er and frequency. A further encouragement has been given 10 
disease by the sub-division of. the larger grazing areas, and so restricting 
the choice of food and water, and by the more highly specialized require¬ 
ments of dallying and agriculture. 

I shall not attempt to enumerate or describe more than a few of the 
more important dietetic diseases. The two j)rincipal diseases that were 
causing the greatest losses amongst honses 25 years ago were the so-called 
‘‘Nasal Disease'^ and Stringhalt. The former has all but disappeared, 
but the latter is still with us. and is affecting quite a number of 
horses about Yarragon at the present time. 

Nasal Disease, or, more correctly sneakimj, Osteo-malacia, chiefly 
affected young racing stock when put into training, and its appearance 
and disappearance may lx* accouiUed for in this wa\ : At the time of its 
greatest prevalence nearly all the hay supply of Melbourne was grown 
within a few miles of the city, on land which had l)een cropped continu¬ 
ously for about 40 years without manuring, consecjuently it was deficient 
in the necessary nutritive qualities required by the young growing (x>lts when 
in active training. When hay trrawing l)ecame general further afield, owing 
to l)elter railway communication, the quality was better, and the disease 
gradually disappeared. In the ^lallee and other wheat-g owing districts, 
when the mares with foals at foot are turned into the paddocks to feed on 
the young wheat, the foals soon l^eccane ricketty on account of the wheat 
at that stage of growth being deficient in lK>ne-forming material. 

Whether Stringhalt can be regarded as a purely dietetic disease is still 
a doubtful point. The history of each outbreak, as ivell as of individual 
cases, and the symiVtoms whicJi indicate embolism or plugging of the vessels 
of the affected limbs and of the pulmonary vessels, in some cases point 
generally to a microbic or para.sitic origin, but further investigation and 
experiment is needed to elucidate its nature and origin, If or which the 
private practitioner has neither the time nor means at his disposal. It 
mav be worth mentioning that the first extensive outbreak with which I 
had to deal occurred over twenty^ years ago, at the late Mr, John Cobain’s, 
on the Maffra road. One thing X have noticed in connexion with several out- 



530 


Journal of Agriculture, 


[8 Sept., 1906.. 


breaks, and which may afford a clue to work upon in any future investiga¬ 
tion that may be taken up, is the fact that they were preceded or accom¬ 
panied by a plague of caterpillars. When I drove fiom Sale to Mr. 
Cobain's on the occasion to w’hich I have referred, the footprints of the 
horses and tracks of the buggy wheels were left on the road by the otushed 
caterpillars. 

Some years ago I was assisted b\ Mr. Cameron in conducting a series 
of experiments to try and ascertain the cause of nearly all the horses going 
blind on several runs in New South Wales. We made several fost-mortem 
examinations of the affected horses, and conducted feeding experiments cm 
healthy ones. Though not absolutely conclusive, the results pointed to the 
blindness having been caused through the horses having eaten the wild 
tobacco plant, Avhich the late Baron Von Mueller identified as the “ Nico 
itana Sauviolens,'^ that was found growing in abundance on all the stations 
where the disease existed. 

Throughout the coastal districts of Victoria, South and Western Aus¬ 
tralia \oung cattle suffer from a form of “Ricketts," known as “Coast 
Disease." This is caused by feeding on the poor indigestible, innutritions 
grasses which grow in these districts. On changing to a good inland 
pasture thiey soon recover. In many dairying centres the milking cows 
suffer from “ Cripples," due to poor feed and the'heavy drain of milking. 
Others from similar causes beowne affected with paralysis and die. In 
some cases hundreds of cattle are lost ‘from this cause. The bone-chewing 
habit is indicative of soil deficient in available phosphoric acid and lime, 
and often leads to fatal consequences. 

Many deaths occur from eating dead rabbits, but the cause of death is 
not phosphorus or arsenical poisoning, ^ some imagine, but pyaemia, or 
septicaemia, through' getting inoculated with the germ-tainted lx>nes. Many 
cases of cryptogamic poisoning occur from taking in the spores of fungi 
with the food, whilst plant poisoning is by no means rare. Old dry 
kangaroo grass and other grasses cause impaction of the rumen with 'fatal 
consequences. Numbers of animals als6 die from mineral poisoning in 
the neighbourhood of smelting works through the herbage beccxning tainted 
with condensed fumes from the furnaces. 


UNCLASSimo Diseases. 

Another group of diseases' embraces those w hose origin and character 
have not yet been scientifically investigated, and which go under the 
general name of Mysterious Diseases." They are so numerous and varied 
that I shall not attempt to catalogue them here. Perhaps it will be 
thought that my list is already long enough, but 1 must crave your indul 
gence a little longer in order to state that there is yet another group which, 
so far as the every-day work of veterinary surgeons is concerned, is of more-, 
importance than any of those already mentioned. I refer to those sporadic 
forms of disease and casualties which affect individual animals, and in the 
t-eatment of which veterinary surgeons are mostly occupied, and out of 
which their livelihood is obtained. That this is a lar^ and increasing 
quantity may be gathered from the fact that 25 yesits ago there* wm 
only four qualified veterinary surgeons, including myself, to do the woA ' 
thzwghom the whole metropolitan area, besides a oonriderable amount of 
up-oountn* work. On looking over the veterinarv list published last Jan- ^ 
uary, I find there are now 40 practising in Melbourne and subuzl^ 
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yet 1 have no hesitation in saying that not more than 50 per cent, of the 
cases that need veterinary attention throughout this area leoeive it. 

In the discussion that followed the reading of my paper beifore the 
National Agricultural Society, a quarter of a century ago, one gentleman 
stated that there was no disease amongst stock worth mentioning, and that 
veterinary sui%eons were only alarmists and could be very well done with¬ 
out. My reply was that, unless the ordinary laws of nature were reversed 
in this country, the number of diseases would go on increasing, and that 
a day would come when stock-owners would be glad to have the aid of the 
veterinary surgeon, and something, I thought, should be done to prevent 
the spread of diseases. 

What 1 wish to more particularly emphasize is the fact that a large 
number of epizootic and enzootic diseases, affecting all kinds of stock and 
causing serious losses to owners^ receive little or no attention at the hands 
of the practising veterinary surgeons, most of whom are centred in the 
mecropolis or large provincial towns and cities, and that they come more 
within the domain of preventive medicine and should l)e dealt with by the 
departmental veterinary officers. 

It is gratifying to know that Mr. S. S. Cameron, than whom no bc^tter 
man could have been obtained for the position, has been appointed Chief 
Veterinary Officer to the Department of Agriculture, and that other ap¬ 
pointments are to follow^ and I venture to predict that the advantages of 
establishing a veterinary staff which have long been recognised in other 
countries, will soon be felt and duly appreciated here. 

Fortunately, science has kept pace with a number of diseases. Scab in 
sheep wasi stamjied out by practical methorls long ago. Pleiro-pneumonia 
is kept under control by quarantining and preventive inoculation. Anthrax 
and Black Leg are now re.stricted bv oreventive vaccines, and if Professor 
Behring’s ** bovovaocine ” proves to be as. efficient as is claimed, we are 
within measurable distance of stamping out Tuberculosis. A fuller know¬ 
ledge olf the life history of both micro and macro parasites will place the 
diseases which they respectively give rise to more under control, whilst 
the unclassified diseases will no doul^ be more effectively dealt with when 
their nature and causes have been properly investigated. 

The necessity for an institute of Veterinary Research, such as suggested 
in a very able and comprehensive article of Dr. J. W. Barrett in the Argus 
of 19th June, is beyond question, and there is ample w^ork for a number 
of highly-trained veterinarians as departmental inspectors and laboratory 
experts, as well as general practitioners. The establishment of a degree 
in agriculture in connexion with the University is a step in the right 
dir^tidn, and the fact that veterinary science will form an important 
'Subject in the curriculum of studv for that degree will help those w^ho 
will eventually take the lead in scientific agriculture 'to a better understand¬ 
ing of the laws which govern the origin and dissemination of animal 
diseases. Draining damp soils, manuring and cultivating the poorer ^Is, 
growing suitable crops to tide over seasons of scarcity, and providing a 
better water* supply, will all tend to place the animals under more suitable 
conditions, while a knowledge of anatomy, physiology, and hygiene should . 
lead to the selection of sounder stock and the maintenance of a higher 
standard of health. 

- . th^j remarks made by the Hon. the Premier in his Brighton speedi 
It IS evident that he* fully realises the importance of conserving the health 



532 Journal of Agriculture. [8 Sept., 1905^ 


of our live stock which forms the largest and most valuable of our assets, 
and that the Government intends to establish a Veterinary College. When! 
I undertook the establishment of th? existing institution, the principal 
object I had in view was to prove the necessity of teaching veterinary 
science to young Australians, and, although it has taken much longer to- 
accomplish than 1 anticipated, no one is more gratified than myself to find 
that the State is willing to undertake the work. 

Ignorance,’’ says Lord Avebury, costs more than education,” and if" 
there is any department of knowledge to which this is more applicable 
than another, it is that which deals w 4 th the nature, causes, and prevention 
of animal diseases. I might have produced an array of figures to support 
the facts I have eml)odied in this pai)er and shown that an insignificant 
fraction of th© money lost through j)reventil)le diseases would have been 
sufficient to establish and maintain one of the finest veterinary collegjes in 
the world, but 1 am ciiiite suie that no further argument is needed to- 
convince you of the wisdom of making a higher standard of veterinary 
education available than it is possible for any private institution to provide, 
and of establishing University degrees in Veterinary Medicine and Surgery. 

Not only should the new institution be a school of veterinary science, 
but also of comparative pathology, for there are many pathological pro¬ 
blems connected with human, as well as veterinar\, medicine, that need 
elucidation. Vegetable pathology, too, dealing as it does wdth the diseases 
of plants upon which all animals, either directly or indirectly, subsist, is 
scarcely less important. Man\ animal diseases are known to be due to 
eating diseased plants, and, as our knowledge of etiologv increases, no 
doubt the inter-relationship will be found to extend. Whatever form the 
projKisecl institution ma> take, there can Be no question as to the great 
advantage of a number of specialists in various departments of science 
working together with, the common object of ameliorating the condition- 
of human and animal life, and we ma\ rest assured thac the Hon. the 
Minister of Agriculture, >vho is doing everything he can to help the great 
producing interest of this State, will give thi? matter his best attenticwn. 

If there are still some who think I am looking at the subject from a 
veterinary stand-point only, let me point out that, compared wdth the f-tock- 
owner’s, the veterinary surgeon’s pecuniary interest is not >vorth mention¬ 
ing. No veterinary surgeon has ever made a fortune—very few a compe¬ 
tence, and the great majority only a hard-earned living. What we do 
claim is, that from the circumstances in which we are placed and our daily 
contax:t wdth those who .suffer the greatest losses, w’e are in a position lo 
speak with some authority on a subject w^hich is of vital importance to the 
future welfare of. this great continent, and if our advocacy—for a better 
recognition of the aid we are capable of giving—has made us appear 
somewhat self-a.ssertive, I hope you will believe me when I say that dur . 
motives have been honest, and that our statements and amvictions have 
always been sincere and capable of verification. 

In conclusion, I wish to express my appreciation of the consistent wip- 
port the members of the Chamber of Agriculture, ever since its inception, 
has given to every movemait for the advancement of veterinary science 
and to thank you for the patient hearing you have given the. Let us eacb 
take to heart the advice of Milton, who says: 

^Accuse not Nature, 

She hath done her part, do thou but thine.'' 
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VI. SYSTEMATIC DAIRYING. 

R. Crowe^ Superintendent of Exports. 

The direction in' which the greatest scope exists for improvement in our 
dairying methods appears to me to lie at the very root of our practice. 
Content hitherto with mere rule-of-thumb routine, and relying mainly on 
vaguely generali results for their guidance, dairymen must now be induced 
to realize that accurate records, without which definite comparisons are 
iinfXDSsible, are absolutely essential to a proper systematization of their 
work, and the rapid and permanent progress of the industry. 

One of my first paj^ers on dairying enforced the utility of individual 
records, and, although this same information has been published from time 
to time in different forms, and referred to by me at length in a previous 
address at your first Convention, held at Sheppartoti, its importance compels 
me to briefly touch upon it again. You will remember the monthly charts 
I suggested, with spaces along the top for the names of cows, and down 
the left-hand margin for each day of tlie month, with extended lines pro¬ 
viding a space for the entr) of the morning and evening’s milk in lbs. 
weight. As they are mow issued bv the Department of Agriculture at 
nominal cost—only 6d. per dozen—and as one lasts a month, the outlay 
being thus only 6d. per year, there can lie no obstacle whatever in the way 
of their adoption. 

Were this system carried out, the slightest variation im the }ield of 
every memljer of the herd could lie seen at a glance, and should the 
fjuantity diminish the cause and its remedy would naturally suggest them¬ 
selves; if due to a spell of cold weather, the best means of supplying 
shelter or rugging would come in tjudek and natural seejuence. Any straw 
stacks c«i the farm might be rendered accessible, strips of hedges or clumps 
of trees planted, or shelter-sheds provided. The constant repetition of the 
lesson by means of the chart with every cold snap will bring a dairyman 
to a sense of his duty towards his dairy stock. Again, should the trouble 
l>e change or drying-up of pastures, or lack of feed, the extent to which 
the pocket and stock are affected is emphatically demonstrated. As a 
matter of course, all* defects of management, whatever their origin—^the 
dogging and knocking about or ill-treatment of cows, irregular watering, 
driving long distances, or keeping the animals too long in the milking 
yards without food—would be continually under observation. On the 
C)ther hand, all practices having a beneficial influence would be immediately 
reflected, the lessons, being as they are not only within the knowledge of 
the dairyman himself but also under the immediate cognizance of each 
milker, are so well illustrated and so widely diffused that progress is 
inevitable. 

Although attention has been continually directed to it for the last ten 
years, it is surprising to And comparatively few dairymen adopting the 
system regularly. Certainly, it is growing, but there should hardly be 
an individual claiming to be a practical man who does not religiously 
follow this plan. From my own experience, I can say that everywhere 
it has been put in operation the dairymen have been, astonished at the le- 
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suit. The following paragraph is taken from a letter received only last 
week:— 

" Only about six times during the past two years has our weekly herd 
test fallen below 4.0, whereas it used to get down to 3.4. Even then there 
was no more milk—^actually less. Not only so, but the <x>ws we now have 
for sale are eagerly sought after by previous buyers in our own locality. 
This is a good testimony to a system of culling by butter production, and 
selling cows by what they have actually done. We also send out each 
year a few young bulls from picked cows. Although we have not got up 
to the yields on many of the rich dairy farms, we are far above the average, 
and intend to plug along steadily.’’ 


New Zealand Experience. 

That Victorian dairymen are not alone in neglecting this important 
phase of their calling will be seen by the last annual report of the National 
Dairy Association of the South Island of New Zealand for year ending 
31st May, 1906, in which it is stated—Without doubt our dairy herdis 
continue to deteriorate, and our exports of dairy produce, instead of 
showing by this time a substantial increase, show a slight decrease, for, 
evem taking into account the fact that the cheese export this year shows 
a substantial increase, it is not sufficient to balance the shortage in the 

butter export.Our total' export of dairy produce this yeax 

shows a decrease on that of the previous year. The increase each year 
since 1903 has been but small in proportion to the increased (luantity of 
land and cows used in the dairy industry. We have been paying great 
attention to the manufacture and marketing of our dairy produce, also to 
securing reductions in freight, and many other most necessary and useful 
matters have been carefully attended to; but for years we have neglected 
the proper breeding and rearing of our young stock, and our herds have 
deteriorated steadily. Had we for years pgst attended to these matters 
properly, our export of dairy produce would have been 30 per cent, greater 
than k now is. It is quite true that a few dairy farmers have given these 
matters attention, and many of them have shown the excellent results ob¬ 
tained, and have made them known through the press and at conferences, 

but such dairymen are Jn a great minority.Land values have 

boomed in many parts, and such^ land values cannot be maintained with 
deteriorating dairy herds. A Dane gets as much out of one cow as a 
New 2 ^alander gets out of two—all the result of breeding and weeding 

out and proper feeding.Positively we cannot go on as we 

are doing. Improvement in our dairv cattle is now imperative. Neglect 
of this may mean ruin to dairymen and to the industry, in view of higher 
prices for land and possibly lower prices for our produce.” 


The Advantage of Keeping only Good Cows. 

The statement that a good cow consumes more food than a poor one, 
although generally believed, has seldom been tested in a scientific manner. 
Under the heading “ Dairy Economica,” a few days agb^ in the daily news¬ 
papers, appeared a paragraph on the advantage of keeping only good cows, 

120 days’ trial has been made by the Agricultural Department of 
Ontario, with the object df testing the cost of food dE a gwd cow i«fd" 
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a poor cow, giving the profit over the cost of food in each case. The 
Agent-General has forwarded the particulars of the results, which show 
that the profits from a good cow are very much greater than the increased 
cost of food. The results are as follow:— 
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It may be noted that, at the rate quoted, the average cost for feeding 
the cows for a year would be nearly J^2o per head, and the average gross 
returns would come to ^^36 13s. 6d. per head on the same basis; but this 
is not a fair deduction to make. It is referred to in order to show the 
high standard and cost of feeding adopted in tjie experiment, and the very 
high prices realised for the milk. It is a pity that the yields were not 
supplied, and the basis one that could be properly understood. However, 
as it was made by the Agricultural Department* of Ontario, its reliability 
is taken for granted, and the lesson I wish to bring out is the principal 
feature of the table. When milk is sold retail for city supply at upwards 
of IS. per gallon, it can be understood that the yields are riot abnormal. 
Many Victorian cows give as good results. 

. Fifteen cows, such as the b^t Jersey, could be kept for the same period 
and under similar conditions on £100 worth of fe^, and would yield a 
profit of j£iS 9 i6s. 3d., whilst 16 cows, such as the poorest Jersey, would 
bring in only i8s. profit from £100 worth of ferf; 13 best Holsteins 
Would bring in a profit of £111 12s. 9d., and 14 of the pcxirest would 
return but £$2 iis. pd. profit. Seventeen of the best Shorthorns would 
show aj profit of £115 6s. 4d., and Shorthorns, such as the poorest, would 
make a profit of only £j is. 4d. Fourteen of the best Brown Swiss could 
he kept, and show a profit of £Si os. 6d., against ftie same numb^ 
similar to the poorest, which would bring in a profit of £4^ 12a 8d. In 
the comparison a most striking lesson appears, vis.—^ihe bat Shorthorns 
were 17 times more pfofitsble than the worst Shorthorns in the com¬ 
petition. 
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Suggestions. 

Now, my reason for referring to this phase of the matter at such length 
is to indicate two directions in which the practice of recording yields should 
be encouraged. In the first place, a herd-book based on yields rather than, 
or at any rate as well as, on jjedigree, should be used. In the second place, 
prizes should be offered for cows giving the largest yields under normal 
everyday conditions. 

In the first instance, a general register should be opened b\- some 
recognised body in the State—either the Royal Agricultural Society or the 
Department of Agriculture—for, under })resent circumstances, breeders’ 
clubs, or associations would not serve the purpose. All cows should be eligible 
for registration on proof lieing forthcoming that the animal was capable 
of making, say, not less than 14 lbs. of butter per week. The owner of 
the cow or cows should be obliged to make formal application for regis¬ 
tration, and give full particulars as to breed, age, colour, brands, marks, 
&c. An official or recognised authority would then be instructed to check 
the performance of the cow for a specified time, and, if eligible for regis¬ 
tration by making more than the specified limit of butter for the i)erind, 
the details should l>e entered accordingly. In this way all the respective 
dairy breeds would be afforded an opportunity of proving their value for 
dairying purposes, whereas if the matter is left to breeders^ associations or 
clubs some dairy sections of cattle are sure to lx? unrepresented. The 
collection and publication of such data would in itself furnish a very 
much needed class of technical instruction, and the healthy rivalry thus 
engendered would be a most valuable incentive to progress. In course 
of time the periods could be extended from weekly to monthly, and even¬ 
tually to yearly, returns for the different breeds. In my opinion, nothing 
can be suggested so peculiarly calculated to overcome all deficiencies as a 
step of this kind. 

The other method should l}e in the nature of group or breed competi¬ 
tions—that is, prizes should be offered for the best group of, say, fi^•e 
dairy cows in the following classes:—Pure-bred Ayrshires, Jerseys, Short¬ 
horns, and cows of any breed, which could be tested on farms at any 
time during the four dairying months of the year, namely, Septemlier, 
October, November, ^nd December. The competitors might be permitted 
to choose the months in which their cows may be tested. A small com¬ 
mittee of ccMitrol should be appointed to carry out the arrangements and 
determine the date on which the respective tests were to. be made. For 
instance, supposing there were 48 entries in the whole State, 12 for each 
month, the committee could meet in Melbourne and fix the test dates. I 
believe that if representations! were made to the Honorable the Minister 
of Agriculture he would find a means of carrying out the tests, as the 
accruing data would be invaluable for instructional purposes. An 
officer of the dain^ staff of the Agricultural Department could conduct the 
test on the farm, under the supervisibn of the president or vice-president 
of the local Agricultural Society, and in the event of either of those 
officials being interested some independent and reputable local authority. 
The committee could send an officer at an hour’s notice to a certain farm, 
who wouH strip the cows, and weigh, sample, and test the milk with the 
Babcock tester, a dujplicate sample being sealed and forwarded to the 
administrative committee, who should have the right fx> demand additional 
tests in-the event of any abnormal results being disclosSed. ^ 
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A first pri2e of and gold medal, a second of and silver 

medal, and a third of ^3, or an- outlay of ;^2o in prizes for each class, 
should be sufficient; and as there should not be more than five classes, 
made up of Ayrshires, Jerseys, Shorthorns, and dairy cows of any other 
l)reed, in addition to the champion cows, for which a special gold medal 
and championship certificate should be offered, ;£too w^ould defray the 
entire cosr for prizes; and, as before mentioned, the data accruing from 
the tests would more than recoup the trouble and exjjense involved in 
carrying them out. In the meantime, before closing this section of my 
fiddress, I would again emphasize the necessity for the general adojjtion 
of recording tests as the controlling factor of the dairy farmers practice. 
The improvement of pasturen», the cultivation of fodders, ensilage, rational 
feeding and treatment, the culling of the herd, the rearing of calves from 
the best milkers only, and scientific breeding upon sound lines, must neces¬ 
sarily follow. 

Through the American Hoi stein-Freisan register can be traced the 
j erformances of this particular breed of cattle for twenty years. The 
.American Jersey Cattle Club records render the same fiossible Avith that 
bn'cd. In each case the brt^ls are developed to a marvellous point of per¬ 
fection ; \et what do we find in Scotland, the home of the Ayrshire, at 
the ])resent day? The authorities having control of this famous and 
t wllent breed sjiecify that the milk vessel should be well tucked up, 
and the elevation or outline of the animal should show a perfectly straight 
line from the Virisket to the hack of the udd(‘r. To secure this require¬ 
ment, hret'ders are re.sorting to artificial means, by habitually strapping 
boards under the cow to sujqiort tlie milk bag, as well] as diminishing or 
discouraging the milking jiropensity. A size of teat is also still adhered 
\o that is calculated to confine the milking to girls' and boys Avith small 
hands only. 

Win should a coaa^ be discarded because she has a well-developed 
udder, Avitb good-sized teats? And yet this is actually Avhat is Ijeing done 
\' hen utility is ignored, or a.t least relegated to a secondary position. 
However, it is not rteceasary to go all the Avay to Scotland for an example 
of Iweerlers breaking aAvay at a tangent. In Victoria many like instances 
may be quote<i. One in particular comes to mind. Nannies need not be 
mentioned, as most of vou will recognise the ?ase. A noted breeder of 
JerscNS folIoAved up tAq>e and pedigree closely for generations, and oA’er- 
looked ])erformances. He was regarded as one of our most successful 
breeders, but at a sale recently, Avhere many pure descendants of his 
sto.'k were offered, scarcely a bid Avas given. What do practical dairymen 
voint AAUth l)eautiful little cows, nicelv shaped and coloured, regular pic¬ 
tures. if they Avill not give plenty of milk? 

Are Ave to continue folloAving rule of thumb, with occasional rrazes 
or fads, or are we to get right dovA^n to bed-rock on sound lines that 
insure permanent and steadv headway? 


Pigs. 

No SAstematic dairyman is without pigs; they are an essential element 
to success. The latest statistics regarding live stock in Victoria prove 
that the number of dairy cattle showed an increase last year of 17,607, 
whilst pigs have detoreasM by 12,396. This is somewhat alarming, as 
well as discreditable. Although all the other rural industries of the 
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State are progressing, we find one of the most valuable declining. What 
is the reason? It must be a want of recognition or due apjjreciation 
of the important part that swine should take with the other live stc^ 
of the farm. On studying the position in the older dairying countries 
of the world, we find that pig products form a large proportion of the 
dairy products exported. There would be some excuse for our present 
state of affairs if the same conditions prevailed now as fifteen or twenty 
years ago when we had no means of reaching an export market. In 
those days every few years fanners limited the supply by knocking the 
young litters on the head. Such a practice was highly contagious, and 
was resorted to every two or three years in order to maintain the price 
at a payable level. Now, however, the markets of the vrorld are avail¬ 
able for our pig products in the shape of pork and lard, or bacon and 
ham, &c. 


Former Exports. 

So far back as 1893, pork was shipped to Great Britain from Victoria, 
and since then small parcels have been from time to time exported. 
Attempts were also made with varying success to ship the cured product 
in the shape of ham and bacon, but there was a certain amount of risk 
on a(x:ount of the goods getting mouldy, and turning green en route. 
Large quantities of salt pork are shipped from certain countries to the 
British market, but for our purpose no way promises to be so successful 
as the shipment of frozen pork, and then the pigs may either be sold for 
consumption in that form or successfully cured after reaching their 
destination. Some five years ago an exi:)eriment was conducted at the 
Government Cool Stores; the carcasses were placed in the cool store for 
from six to eight weeks, then were taken out, thawed, and most 
successfully cured. This led to considerable quantities of frozen pork 
being shipped to the South African market t0‘ l>e cured on arrival there. 
Again, in . the drought period, large quantities of American frozen pork 
were landed at Sydney, Brisbane, and Melbourne, and cured for con¬ 
sumption here. In comparison with the importations from abroad, our 
pigs proved to he better than any secured from elsewhere. You will 
all remember the carcasses exhibit^ at the Royal Show some time ago 
when local pork was shown beside carcasses frcan America, Holland, and 
Ireland, the Victorian comparing most favorably with the others. 

Advice from London. 

In a recent report from Mr, Peppard, Inspector of Produce, London, 
through the Agent-General, the following appears:— 

“The frozen pork shipped here from Victoria this season has given 
entire satisfaction. It met with an exceptionally good market owing 
to short Irish and continental supplies, and the prices realized must not 
be taken as representative of a normal season. The average price of 
frozen pork is from 4d. to 4jri. per lb. 

The pork season here extends from September to April, for there is 
some legend to the effect that we should not buy pork unless there is 
an r in the month. 

Pigs can be almost any weight, provided they are meaty, but very 
fat pigs are not wanted. Pigs Weighing between 60 and 90 lbs. 9x6 
worth about Jd. per Ib. more than pies over 90 lbs., because the latter 
are only useful for chopping purposes. It is not dee^iied necessary ^ 
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grade, and salesmen do not recommend marking the weights on the 
different carcasses, as owing to shrinkage on the voyage thev would be 
inaccurate. 

The carcass^ should be well dressed, and stout wraps used to keep 
them clean. 

The pleura must not l)e removed, because the meat inspectors have 
instrut^ions by order of the Roval Commission to immediately condemn 
any pig from which the pleura has been removed. 

Very strict inspection is made of pork on the London market, and 
carcasses where glands have been ooened are not treated with anv sus¬ 
picion, as the authorities here consider it a sine qua non that they have 
been subjected to rigid inspection at time of slaughter. 

Some carcasses arrive here without heads, but it is suggested to leave 
the heads on. 

Fire brands should not be used. Ear marking is not objected to, 
although the label with leaden seal as is used with mutton is preferred. 

There is no reason whv we should not be able to develop a large and 
profitable business in the frozen pork trade, as the Berkshire breed, which 
is most common with us, seems to give the greatest satisfaction on the 
London market. All that is necessary, in addition to the foregoing, to 
attain this object is to have more regularity in arrivals.*’ 

The following advice on the subject is given by Mr. W. Lane 
Mitchell:—The season here runs from September to April, and we 
cannot do with arrivals until late August. 

The best weights here are from 60-90 lbs. Heavy weights run from 
90-120 lbs., and bring quite Jd. per lb. less than light weights. 

Keep heads and feet on, and leaf in. 

Double wrapping is not necessary for this market, a good stout sheep 
shirt being suii^ent. 

If it is necessary to have any Government stamp put upon the pigs, 
please see that the stamp is placed either on the ear or on the skull. 

Queensland pigs are much rougher in the .skin, and much darker in 
colour than pigs shipped from Sydnev and Melbourne. 

The normal value of pigs, 4jd. c.i.f. 

Buyers will not accept oolonial weights, and there must l>e the same 
guarantee as with meat, namely, seller guarantees any loss in weight 
over 2 per cent. There is not anv draff as with mutton or lambs, and 
only the actual tare of the wraps is allowed. 

Quality to be * good average.’ 

I think consignments give better results than selling c.i.f,” 
Victorian Pork. 

The pork exported from Victoria last season realized up to 5|d. per 
lb., and the expenses, including killing, freezing, freight, and other 
charges, are fully covered by id., so that the grower was left 4fd. at 
this end. When prices are normal, as quoted by Mr. Peppard’s report, 
there should be jjrd. per lb. left for the growers here, or 4d. for the 
more popular weights. Although 4|d. is reported as the normal price, 
the actual figures of the last tviro seasons show an upw^ard tendmy; 
for 1904, the average came out at 4.82d., and for 1905 4.9d. per lb., 
so that the grower here, if catering for the London market regularly, would 
have received almost 4d. per Ib. for the pork, a mudi better price than 
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he could liave obtained in Victoria. I know certain bacon factories that 
occasionally secure their supplies at 3d. per lb. 

A photograph of some carcasses recently exported is reproduced on the 
cover of this number of the Journal, 

Britain's Imports. 

The imix>rts of pig products into Great Britain now average upwards 
of 21 million pounds sterling, whilst the butter imported to the same 
country is equal to 21J million pounds sterling, so that from these figures 
the importance of pig products may be realized. The chief country sup¬ 
plying Great Britain’s recjuirements i.s Denmark, with 5J million pounds 
sterling, and the exports of butter from that little (' yantiy^ come to nearly 
II million pounds sterling, so that the ])ig products are valued at almost 
half their marvellous butter ex|K)rt. If Victorian dainmen .grew pitcs 
in the same proportion to their operations as the Danes do, we should 
now have an annual export trade of over three-quarters of a million pounds 
sterling, instead of only £^$0,000. Dairymen of Victoria, do you realize 
that in neglecting pigs }ou are losing some £^iOo,ooo per \ear? 

It is evident that there is a lack of interest in the subject;, and more 
attention must be directed to the breeding, rearing, feeding, and manage¬ 
ment of pigs. 


History of the Pig. 

The original ^^ild pigs were very different to the animal as >\e know 
him now, they had long noses for the purpose of turning up the ,groiin<l 
in search of roots -their chief food supplx- and tusks to defend them¬ 
selves from their enemies. They had good lung capacity, and some were 
in shape net unlike greyhounds. The original old English pig was a 
slothful, coarse, hairy, rt'pulsive looking animal, and it was not until 
early in the nineteenth centurv that an^ material improvement w as cffecte«h 
and now it is justly claimed that far great;er improvement Ivis hetm se(nired 
than in any other farm animal. 

Lord Western, w'hile travelling in Italy, came across some Xeapnlitar. 
pigs, which were far suj^erior to anything they had in England. He 
procured a pair of thoroughbred Neapolitans. This w^as the beginning 
of the systematic timprovement in English-bred' pigs. The cross-bred 
Neaix>litan, Essex, Sussex, and Berkshires had great success at agri¬ 
cultural fairs, but as Lord Western practised in-breeding, his pigs 
gradually lost size, constitution, and stamina till at the time of hi.s death, 
in 1844, the We.stern breed had so deteriorated as to l)erome more orna¬ 
mental than useful, while the whole district had benefited from the 
cross. The highly refined Neapiolitan breed was of great value to cross 
with the large, vigorous, English sows, but w^as not profitable to raise 
purely for slaughter. Later impewrtations from China were crossed wdth 
English pigs, with the result that an impetus was given to pig-raising, and 
scientific crossing became the order of the day. Nearly every county 
in England had its own breed of pigs, Cumberland, Yorkshire, Durham, 
Lancashire, Cheshire, Lincoln, Devonshire, Wiltshire, Norfolk, Sussex, 
Essex, Herefordshire, Hampshire, and Berkshire; and the merits of the 
best were eventuallv recognised. Now the Berkshire breed stands at 
the head gtf the list in popular fa^wir throughout the world, the present 
improved Berkshire^ being the product of a cross between the Chinese 
and old English pig. Next come the Yorkshire and Tamworth. Fw 
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very many years in. Victoria Berkshires have predominated, and as prac¬ 
tically no importations have t>een made recently, the breed is deteriorating, 
hence better results are secured by crossing with the Tamworth or, better 
still, with the Yorkshire. In crossing, however, it should be always 
borne in mind that only pure bred txmrs should be employed. Some 
p(x>ple regard the pig as a low animal and look down upon him, but 
it may be pointed out that amongst the most successful exhibitors at the 
Smithfield shows was H.R.H. the late Prince Consort, who developed 
what has since Ix^n known as the Windsor breed, and who for nine years 
running figured as a prize winner at the Smithfield show. There was 
another fashionable breed known as the Prince Albert Sussex. These facts 
are mentioned with a view to ix>pularizing pig-raising. 



BERKSHIRE STORE PIGS. 

The aim of breeders has been to obtain a pig that will i)r('dure the 
largest amount of pork for a given quantity of food. As compared w’ith 
the stomach of cattle or sheej), that of the pig is only al'Kmt one-lifth 
in proportion to its live weight. It is therefore evident that the pig 
iex]uires more concentrated feed than a bullock or sheep, and is not so 
well adapted to thrive on grass, hay, &c. It might l^ reasoned from 
this that as a steer or a sheep can subsist and fatten on less concentrated 
and less costly food than the pig^ that 100 lb. of beef can lie produced 
at less -^t than 100 lb. of |.)ork. There are, however, several things to 
be considered in this connexion. Pigs eat ftxxl which can in no other 
way 'be utilized, such as the refuse from the house and dairy, small 
potatoes, unmarketable grain, and grain in the stut>ble. They are great 
eaters, and can devour, digest and assimilate more nutriment in a given 
time in proportion to their size than any other dcanestic animal. They 
sUould always be fed, and it should be recollected that an animal requires 
a certain amount of nutritive matter merely to sustain life, the actual 
quantity requisite varying greatly according to the conditions in which 
It is placed. When kept tiomfortably warm and quiet less is needed than 
if the pig is exposed to cold. Another economic aspect that should not lie 
lost sight of by the raiser of pork is that the mcwe compact the pig, the 
cheaper will it manufacture its food into pork. 
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Best Type of Pig. 

You are all aware that a sphere possesses greater holding capacity 
in proportion to its exposed surface than a cube of like diameter, and a 
cube more than an oblong of similar surface. So it is with pigs. The 
compact pig presents less area for radiation than his longer brother of the 
same weight—^in other words, less food is required to keep up animal heat. 
I his contention does not, I know, coincide with the opinions of pig 
fanciers of the present day. They prefer a long beast; but a little reflec¬ 
tion should convince them that the shorter pig ought to be the l>etter, not 
only for the reasons already mentioned, but also b^ause the ham—the more 
valuable part—then forms a greater proportion of the whole weight. The 
same result has been proved b>- experience in the case of lambs—a short, 
nuggetv, compact, meaty carcass with short legs, light bone, and the more 
valuable portion, leg of lamb, forming a maximum percentage of the 
whole weight. Still another point in favour of the short pig is, that in 
proportion to its weight the bones are smaller. Anv one can understand 
thait a bridge with a long span requires to be much heavier to carry a 
given weight than one of shorter length. So much for breed and shape. 
Pigs should always be given as much food as they can eat, so that they 
may grow and be fattened off at the earliest possible moment. As with 
ether animals, so with the pig, it takes a certain amount of food to keep up 
animal heat, and provide against wear and tear. Let it be assumed that 
for a gii^en time too lbs. of food is necessary to maintain the animal ; if 
an additional 25 lbs. is assimilated, the whole of this will be turned into 
pork; if it is capable oif digesting a further 25 lbs., double the result will be 
procured on 150 lbs, weight of food than will be obtained from 125 lbs. 


Modus Operandi. 

As already mentioned, the markets pf the world are open to growers 
and exporters. All that is necessary is to communicate with the Agri¬ 
cultural Department, when full particulars and assistance will be afforded. 
Arrangements can be entered into for slaughtering pigs at either the 
Citv Corporation Abattoirs; Mr, Wm. Anderson’s, Ascot Vale; Mr. 
David MitchelPs; Lilydale; or other places. There is no reason why 
the slaughtering should not also be done in country districts later on, and . 
the carcasses forwarded by rail in meat trucks to the Cool Stores, where 
handling, freezing, bagging, and shipping are done for a consolidated' 
charge of pd. p^ carcass, or 6d. per side, including twenty-one days^ 
stot-age. Until business connexions are established, the Agent-Generaf 
is available to hand over consignments to reputable firms for realixation 
on owner’s account to best advantage. This, however, is not advised, 
and shippers are encouraged to make their own business arrangements. 
Should they not care to do so, there are manv agents in Melbourne eager 
to be negotiated with. Advances on the goods are as readilv procurable 
as they are with butter, there being no diflSculty whatever in glutting 
the matter financed. At the present moment certain dripping firms and 
agents are prepared to advance 4d. per lb. on consignments. It is there¬ 
fore to be hoped that breeders will grow at least two pigs in the future 
for every one they have reared in the past. There is ample room for it,; 
and till something of this nature is done they cannot expect to be 
with making the best use of their opportunities. 
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VII.—POUITRY AS AN ADJUNCT TO THE FARM * 

A. Hart, Poultry Expert, 

Thfe profitable returns attached to an intelligent sy^tein of poultry 
raising renders this subject one of interest to every farmer in the State. 
There exists an unlimited market for eggs and poultry in England, wliich 
is largely supplied by France, Russia^ and America at present; but 
the fact that these countries can only supply England during the spring 
and summer months throws open this highly profitable market during 
the cold weather to the poultry farmers of Victoria. When we consider 
that England alone paid last year ;^8,ooo,ooo for poultry and 
^gs to foreign countries, and that this demand steadily increases, there 
ean be no doubt as to the profitable nature of the business. 



PENS FOR EGG PRODUCTION. 


There can be no (|uestion about the value of the export trade in poultry 
under the stipervision of the Department of Agriculture, as the shipments 
have been so satisfactory. It is a pleasure to note the steady improve¬ 
ment yearly taking place in the quality of the poultry sent to the depot 
for export, Hus has already had the effect of attracting a good demand, 
and to-day you have the English buyers practically at your own doors, in 
Melbourne, giving 6d. per lb. live weight for all chickens, ducklings, 
and turkeys that Victoria can produce. After they have been pass^ 
by the Government gradfer at the Cool Stores, the vendor can receive his 
cheque straight awayv Owing to the keen competition for chickens and 
ducklings for export, the ruling price in the Melbourne market has been 
from IS. to is. 6d. per pair higher than last year. These facts are mw- 
tiemed simply to sh^ that there is ample scope for increased attention 
being given by those who are favorably situated to take part in this 
interesting and money-making phase of farm life, especially when, with 


• Liint«ni Uer'twe. 
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cur splendid soil, glorious climate, aiid cheap feed, our producers have 
natural advantages second to none in any part of the world. 1 would 
recommend every farmer to give his serious attention to ihis means of 
increasing his mcome. As in other pursuits, competition demands an 
up-to-date knowledge of the industry in all its parts. 

Preparing Chickens for the Market and Export. 

All chickens intended for the market should l)e placed in fattening 
coops to hold twelve birds. The cockerels must be kept separate from 
the pullets. 'I'he bindsi should weigh 3 lbs. each when placed in the 
coop at 12 to 14 weejcs’ old, and should be of the heavy breeds of fowls. 
For twenty-one days they should fed three time^; daily on the follow- 
ing:—Wheat, heavy Al^gerian oats, and maize, which should l>e all 
crushed fine and mixed together, scalded with skim milk, and mixed 



TWO fattening cooes made out of a packing case. 


A falHC bottom, made with lit-incli meah wire, ia provided. It ie raised 3 inches aimve the floor, to 
enable the latter io be easily (^leaned. 

with kitchen scraps, or rendered fat. When fat is used, allow i lb. to 
twenty birds three times a week. All food sliould be given moist in a 
crumlily condition, and in oold weather should always be given warm» 
A liberal supply of grit, wood- cinders, and green stuff should be allowed 
the birds daily. The grit is practically the fowl's teeth, and is required 
for masticating the food in the Hitd's gizzard. 

To hold twelve birds a coop should measure 6 feet long, 18 inches ladder 
20 inches high, and be made of wood, partitioned- off in the jjaiddle* and 
all inclosed, with the exception of the front, which; is latticed with latil^ 
2J inches apart to allow the birds to feed and water th^selves'froilt 
V-shaped trough placed on the outside of the front of the coop. Tw; 
doors should be made at the back for the purpose of cleaning the 
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and removing the birds. The roof should be made of palings and over¬ 
hang to prevent the weather beating into the ax^-ps when they are in the 
open. All coops should face the east. 


Egg Production. 


A suitable house for egg production (to hold twenty-five birds) should 
be 6 feet long, 5 feet wide, and 7 feet high. 7 'he floor should be 

2 feet from the ground, and the front of the house should lx; boarded 

3 ft. 6 in. from the floor up, with 18 inches of wire netting at the top, 
and should face the east, with the roof overlapping the front by a foot, 
so as to prevent the rain beating into the house. The door should be at 
the back, and slide up for the purpose of cleaning out and letting the 
inside of the house get the Ix^nefit of the afternoon sun. Underneath the 
floor of the house the space can be used as a dust bath and shelter shed. 
The vard should he too feet x 25 feet. 



DUST BATH AND SHELTER. 


A dust bath is absolutelv necessary in the poultry yard to insure 
success in keeping down vermin, increasing egg production, and check¬ 
ing disease. It consists of wood ashes, sand, and sulphur or tobacco 
dust. 

An ideal yard for breeding pens or egg production, to hold twelve 
birds, should be 50 feet x 20 feet. To increase the egg supply, no male 
bird should be allowed with the hens. The eggs will keep from 7 to 10 
days longer in cold weather, and the farmer can regulate his feeding, and 
see which are his best layers. It is impossible for the most skilful man 
to get good results from large flocks of birds running together. 

An essential to success in poultry is the turning over the ground once 
or twice in the year. As you are well aware, this sweetens the ground, 
keeps the fowls healthy, and checks disease. 

The fowls’ droppings, coupled with the climatic conditions, make the 
growth so strong that one fanner has to keep twenty breeding ewes for the 
purpose of keeping down the grass, and thev return him £20 per year for 
lambs and wool. ® 


s 
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Selection of Hens. 

Silver W>jajidottes are noted for their table properties, but by careful 
selection and feeding their egg-producing properties have also been deve¬ 
loped, and at the Dookie Agricultural College laying competition, just 
over, they secured premier position with a total of 1,296 eggs. The 
value of the eggs (six birds) is ^4 15s. 7jd., or an a/verage per hen of 
15s. iijd. Put down the cost of keep at l^tween 4s. iuid 5s., and you 
have the very handsome profit of close on iis. per bird. This stamps 
the Wyandotte as an all-round utility bird. The eggs shown on the screen 
(1,296) represent the quantity laid by the six Wyandottes. Tliey. were 
all brown shelled, and’ their value in the English market is ijd. to 2d. 
per dozen more than the white shelled. 

White Wyandottes are also a table variety, yet secured second place 
in the Dookie competition—1,277 value ;^4 17s. ojd., averaging 

16s. 2d. per bird, again showing the importance of breeding and selection. 

White Leghorns secured third honours—1,250 eggs, value ;^4 17a 4d., 
averaging i6s. ajd. per bird. These birds scored owing to being non¬ 
setters and good workers, and laying when eggs were dear. These 
birds were of a good laying strain, and were egg producers, not like a great 
many of the Leghorns, which are dron^ on the farm, and do nothing 
else but make comb and flesh. This goes to show the importance of 
trap-nesting to build up a good laying strain. 

The birds now illustrated are a cross from a Silver Wyandotte 
rooster and Buff Orpington hens, and they have scored in the export 
classes wherever shown. Their success has been due to a lil)eral supi)l> 
from the cornsaok, which goes to prove that more than half the breed 
goes down the throat. The cross is a good one, whether for producing 
white legs for table purposes or for egg production. 

Feeding. 

The l)est morning meal for egg production is two parts pollard, one 
part bran, one part lucerne chaff, w'^hich should be scalded with skim 
milk or Ixwling water, and mixed together, and given to the birds in a 
crumbly condition, and should be placed in a trough or feeding board, 
and not on the ground. For abundamv of eggs, milk or boiled animal 
food mixed through the mash should l)e given three times a weak when 
treating birds for egg production only. For the evening meal give grain, 
consisting of wheat, heav\ Algerian oats, and maize, the last being used 
in winter months only, and then sparingly. The best grain is always the 
cheapest in the end. 

Economy in Watering Poultry Yards. 

As you can see on the screen, the tank consists of a 10-feet sheet of 
iron curved to a circle, and is erected on a staging alxmt 6 feet high. 
A water service is laid from it by means of old gas-piping and cheap 
low-pressure t^ps all over the yards. By the use of the stopcock, you 
can regulate the supply as required. This greatly saves labour, and keeps 
the exiienses down. The trough is constructed of a piece of spouting 
soldered at each end, and is about a foot long. This is covered by a 
•kerosene case, with one side off, which faces the south, and serves to pro- 
tact the water from the rays of the sun. 

Chicken Housing and Feeding. 

V The model chicken coop is so constructed as to protect the chicks 
from the cold, bleak winds and the rays of the hot -sun. It is par- 
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titioned with small ttiesh wire to prevent the hen and the sparrows from 
getting at and eating up any little delicacy that may be gi\en to the 
chickens during the first month, which is the most critical time of their 
lives. It is always advi.sable to place a dr\ sack under the coop to 
protect the little ones from the damp grass, and it makes it easier for 
them to find their food. 

A tray for successful chicken feeding is a simple contrivance, and as 
you can see, prevents tlte hens from gobbling up the food that )ou have 
specially prepared' for the chickens. A plain tray, with sparrow proof 
wile netting on top, and raised from the ground on legs about 3 inches, 
is placed on a drv sack. 

The other view shows you the chickens enjoying, their meals whilst 
the hen is absent foraging on her own. The chickens^ meal should con¬ 
sist of— for the first month—coarse oatmeal given dry, kitchen* scraps, 



BREEDING PENS. 

The houM<8 arc made out of >ia<<kiu|r caaea, » ft. (> in. x 8 ft. C in. x 4 ft. 


and bread crumbs, with rape or any greenstuff chopixjd fine every day. A 
regular supply of fresh water should be on hand, and the same kept 
out of the sun. 

When soft food is given it should be scalded with milk, and you 
should add a little fresh-cut green bone twdee a week. Before feeding 
on grain, which should be crushed, the chickens shcmld be supplied 
with fine grit. Where special feeding is required groats and ciinary seed 
are very good for quick maturing young birds. 

To encourage young chickens to exercise themselves, and work for 
their fexxJ, a barrow load of dry stable litter or pine needles is the best 
thing you can give them to scratch in. 

Tree lucerne makes the fiest shelter for poultry yards, and owing to 
its rapid growth and its feeding properties for poultry and bees, it is 
absolutely the best hedge that can be planted. To keep the foliage close 
to the ground always prune from the top. Thousand headed kale is one 
of the l3est green focxils for poultry^; with the use of a little water, one 
stalk will renew its green leaves every month after stripping. The plant 
will last for three years. 
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A scratching heap, consisting of stable litter or pine needles, is essen¬ 
tial to egg pr^uction by making the fowls work for their food. This 
should be made the feeding place for the grain meal. 

Profit in Eggs. 

All eggs should be gathered at a regular time, say twice a day. 
Trap-nests will enable the gatherer to know the egg of every hen. This 
is important when building up a laying strain. The cost of this nest 
is about pd., and it is easily constructed, two nests being made out of 
three kerosene cases. 

The gentleman whose picture you see on the screen informed me that 
his average egg sales in the local market for the past three years were 
;^i37 I os. per annum. He keeps six cows for the sole purpo^ of using 
the milk for rearing chickens, and for giving to the hens to increase 
their egg production. The young woman feeding the flock of fowls 
(keeps about 150 head, and her returns* from eggs and chickens work out 
at ^£26 per year profit after all expenses have been paid, which goes 
to show the great attention she must have given them, as she was very 
much handicapped by feeding such a large flock together, and no system 
being used as regards .selection and age. It does not pay to keep a fowl 
over two years. 

Eggs Packed for Export. 

Eggs should be packed for export in odourless cardboard fillers. This 
prevents the eggs from contracting any taint whatever duiing their storage 
in cool chambers, or in transit to the London market. The eggs intended 
for export should be graded to size and colour, each colour l>eing packed 
separately. This will allow the purchaser to select the colour he prefers, 
and result in top prices being detained—brown eggs commanding 2d. per 
dozen more than the white. Another important matter is to see that all 
eggs sent in for export are perfectly fresh and clean. There has been 
a marked improvement in the uniformity and cleanliness of the eggs 
consigned to Melbourne for cool storage' and local use. There is still 
room for improvement in this direction; strict attention must l>e paid to 
the conditions laid down to insure .success of the egg industry. This 
has l:)een tome out by the results obtained from the various trial ship¬ 
ments sent to London from the Government Cool Stores. The consign¬ 
ments were selected' and packed with great care, and arrived in excellent 
condition, being in every way suitable to the requirements of the trade. 
They were placed on the market in direct competition with fresh eggs, 
and realized from i.s. to js. 2d. per dozen. At the time those eggs 
were shipped the 'local market was glutted, and pric 5 es were 5d. to 6d. 
per dozen. 


CORRECTION. 

Re Mr. Crowe's article on “Systematic Dairying," page 533 of this 
issue of the Journal, Since the finSt half of the Journal went to press, 
final aoaxint sales for pork have coifie tp hand. They show that insur¬ 
ance, exchange, stamps, warehousing, cartage, and dock charges on the 
consignment, coupled with the expenses referred to in the article (page 539)^ 
bring the totail deductions to T.37d. per lb. It mav be pointed out that, 
vi^hen sellinjg locally, market dues and 5 per cent, commission have to be, 
paid, as compared with 3J per cent, brokerage and ccmimisfion in Londto; 
therefore the cost of marketing in London amounts to about i.oyd. per IB.- 
iniore than in Melbourne.—Editor. 
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VIII.—RECONSTITUTION OF VINEYARDS. 

Francois de Ca%tella^ Chateau Dookiey Dookie. 

The subject of this paper is one which can, I fear, only be of practical 
interest to a limited number ol my present audience, for only a few of you 
aie vine-growers, or interested directly in viticulture. When I received 
the invitation of the Chamber of Agriculture to read a paper on “Viticul¬ 
ture,” before the present coffivenlion, 1 had no hesitation as to the selection 
of my subject, for the question of the reconstitution of our vineyards on 
phylloxera resistant stocks is the one which at the present time overshadows 
all others in the minds of our vine-growers. 

Viticulture in Victoria has reached a critical period in its history, 
owing to the ret'ent rapid spread of phylloxera. This pest has now most 
firmly established itself throughout our vineyards, and its ravages will, 
within the next few years, lead to a considerable reduction in the wine 
production of this State. Though checked by efforts at extermination as 
■futile as they were costly, at the time of its first appearance at Geelong in 
J875, after a few jeans it re-appeared at Bendigo, then one of our leading 
viticultural centres, though the ravages of the insect have practically 
exterminated it as such. Mooroopna was next attacked, and but for the 
good work of some of its growers, who deserve credit as pioneers of recon- 
siitution in Australia it would no longer produce wine. More recently 
still, Rutherglcn, the chief stronghold of Victorian viticulture, has been 
invaded, and is now engaged in a life and death struggle, a struggle which 
can have but one termination, namely, the destruction of all vines growing 
on Euroi>ean nx)ts. Protection by insecticide treatment is far too costly 
to be practicable, and in all districts where phylloxera has made its 
appearance, it will henceforth only be possible to obtain grapes from vines 
possessing a root system capable of resisting the insect. 

Since we cannot hope to exterminate phylloxera, we must make up our 
mind's to live with it, and to produce grapes in spite of it. We must 
replace our present vines by resistant ones. This transformation, known 
as reconstitution, has already been effected in the majority of European 
vinejards, especially in warm climates, such as Southern France, Spain, 
ltal\, and Portugal, and in the cooler parts where the spread of phylloxera 
is less rapid, wine-growers ire now actively engagedl at the same task. In 
I he vast majority of cases the vines eradicated are replaced by grafted ones, 
a resistant American constituting the stock upon which is grafted a Euro¬ 
pean variety of proved value. 

Grafted Vines or Direct Producers? 

The fruit of American vines is unfortunately unfit for wine-making 
purposes; otherwise the problem of reconstitution would be far simpler 
than it is. Will' a perfect “ direct producer ” ever be raised ? Time alone 
can tell. The results achieved so far, do not inspire much confidence, 
especially in the direction of the quality of the resulting wine. The best 
wine made from these new hybrids compares unfavourably with that made 
from Amencan sto^s grafted with even the commoner European sorts. 
The question has not .yet been advanced to a stage which can practically 
Interest Australian vine-growers. Our hope for the future must be centred 
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in the use of American stocks of proved resistance grafted with the old 
cepages of Europe. 

We must avoid being Jed away by dreams of reconstitution without 
grafting, no matter how seductive they may be. It is only by grafting 
them on to resistant stocks that it will be possible for us to continue the 
cultivation of these old varieties, the result of the selection of centuries, 
from which we have in the past produced wine Australians have every 
reason to he proud of, and this without sacrificing quality in the slightest 
degree, for it is clearly demonstrated that the fact of their being grafted 
on roots not their own, leads to no deterioration in the quality of the fruit. 
The above does not only apply to the wine maker. The safety of growers 
of raisins, currants, and table grapes also lies in grafting on resistant 
stocks, Gordos, Zantes, and the choice table varieties all belong to the 
species vimfera, and are just as susceptible to phylloxera as the sorts 
grown for wine. 

Ever since 1876, when it was first proved that the root systems of the 
American species of vitis did not suffer from the presence of phylloxera, 
French growers have been on the look out for a direct producer, in other 
words, for a vine capable of resisting phylloxera and of yielding grapes 
fit to be converted into wine. The discovery of such a vine would, by 
doing away with the necessity for grafting, enormously simplify matters. 

The majority of the American species hybridize freely with European 
varieties (all of which belong to one sjjecies, vinifera)^ and for the pasit 
thirty years many leading scientists and practical men, both In Europe 
and America, have devoted their best efforts to the raising of a hybrid, 
combining the resistance to phylloxera of the American parent with the 
quality and abundance of fruit of the European parent. Many thousands 
of such hybrids haye been raised; a good many have been put on the 
market, and a few are now more or less extensively cultivated with fairly 
satisfactory results in the cheap wine districts of France. 

Considerable progress has no doubt been madle, but though the enthu¬ 
siasm of those who have devoted their life's work to the obtaining of the 
ideal direct producer " cannot fail to command our admiration, the Success 
achieved is, as yet, by no means complete. Resistance and qualit}' of fruit 
seem to be decidedly antagonistic, and in order to secure the one, the other 
must be, to some extent, sacrificed. 

Reconstitution in Apple Culture. 

It is now many years since the woollv aphis, an insect belonging to the 
same family as phylloxera, first oompelled apple-growers to work their 
trees on lesistant or blight-proof stocks. No apples are now planted unless 
rendered secure in this way; the case is almost similar to what we find 
necessary in viticulture. Reconstitution of our apple orchards has been 
an unqualified success, no one now troubles himself much about the presence 
of the once redoubtable American bjiight. This success in the case of the 
sister industry is no doubt most reaskiring, but we must not lose sight of 
the fact that the question is ccmsiderably more complicated in the case of the 
vine than in that of the apple. 1st. Apples have always been chiefly 
grafted, whereas vines were almost invariably propagated by cuttings ana 
^sequently grown ungrafted or on their own roots. Grafting was ^no 
innovation for the orchadist, nor was it so serious a matter for him owit^ 
to the smaller number of trees planted per acre. 2hd. The blight-proof; 
apples used as stocks belong to the same species as the scioins gri^fiecS tssij 
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them, whereas resistant vines belong to species other than vinifera^ to 
which, as already mentioned, all European vines belong. It is a well- 
known fact that the closer the botanical relationship between stock and 
scion, the better the affinity and the nearer are the conditions of the grafted 
plant to those of one growing on its own roots, consequently the greater 
its vitality and the longer its life. For example, a pear grafted on to a 
seedling pear lives longer and forms a larger and more healthy tree than 
a pear grafted on a quince or on a hawthorn stock. 3rd. In the 
case of the apple, the choice of blight-proof stocks is limited. Mr. 
French mentions twentx in his Handbook of the Destructive Insects of 
Victoria^ and of these one alone-^the Northern Spv—is more generally 
used than any other. It seems to thrive in all soils suitable for apple culture, 
and, when grafted on it, the usual varieties of apple seem to give equally 
satisfactory results. The vine-grower, on the other hand, has a large 
number of widely different stocks to select from, for we have to do with 
several distinct species olf indigenous vine coming from various regions of 
the vast North American Continent, where soils and climates differ in an 
extreme degree. Of each species there are numerous varieties, and a vast 
number of hybrids have resulted from the intercrossing of different species, 
both artificially and in the wild state. Upon a judicious choice the success 
of the grafted vineyard absolutely depends, for the different stocks differ 
widel\ in their suitability to a given soil or climate, and the different 
European varieties do not all thrive equally well when grafted on the same 

StCK'k. 


Adaptation and Affinity. 

We miKst, therefore, take the utmost care to only plant a stock thoroughly 
well suited to the soil and climate of each locality, and to only graft it 
with a variety which has proved itself capable of doing well on that 
particular stock. The suitability of the stock to soil and climate is known 
as adaptation, whilst the harmony existing between stock and scion is 
termed affinitx. It is an undeniable fact that adaptation is a more complex 
question in the case of the American than in that of the European vine; the 
latter grows well in almost any soil and in widelv different climates, but 
especially as ilegards their soil requirements, Americans are far more diffi¬ 
cult to suit. Though it is possible to find a resistant stock capable of lieing 
successfully used in almost am given soil, the matter is one which demands 
the most <-areful consideration. 

It is a consoling fact that Australians have, so far as adaptation is 
concerned, one great advantage. I refer to the absence of an excessive 
proportion of lime in the majority of our soils. An excess of lime has, in 
many* old European districts, been the greatest obstacle to successful 
leconstitution, for the great majority of American vines show a marked 
antipathy to a high percentage of this element in the soil. In very cal¬ 
careous soils most of them suffer frcHU a disease known as chlorosis. The 
leaves turn yellow, and the plant suffers from a general loss of vigour, 
rendering it impossible to obtain satisfactory results from it. Though we 
have little to fear from chlorosis and the evil effects of too much lime, we 
must not forget that we occasionally suffer from droughts, and many 
Americans are very susceptible to prolonged drv weather. Some excellent 
stocks in sufficiently moist soils may prove failures in some of our dry 
Northern districts. " 

As regards affinity, we must remember that a vine which gives good 
results grafted on one stock may not do nearly so well grafted on another. 
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The operation of grafting accentuates difficulties of adaptation, and 
insufficient affinity aggravates the trouble. For example, the same vine 
which may remain green and free from chlorosis in a calcareous soil, if 
ungrafted, may suffer to some extent even if grafted with a scion for which 
it possesses considerable affinity, whereas, if this be faulty, the result will 
certainly be total failure. Adaptation and affinity are thus clouely linked 
together, and the one a necessary complement to the other. 

This* is not the place, nor does time permit me to deal at length wdth 
practical details such as these, no matter how vital their importance: 
besides, those interested will find full information on the subject in the 
excellent work of Vialla and Ravaz, American Vines—their Adaptation^ 
Culture, Grafting, and Propagation, which was translated by Messrs. 
Dubois and Wilkinson for the Department of Agriculture. 

It is far from my desire to alarm those about to reconstitute. If I 
have dealt at some length with the difficulties of the problem, it is becau.se 
I feel convinced that any careless and haphazard attempts at its solution 
will most probably result in failure and disappointment, whilst if we are 
careful to avoid mistakes. Reconstitution is destined to be as grand a suc¬ 
cess here as it has been in France and other countries. 

Reconstitution in France. 

That it has been a magnificent success in France, is one of the most 
notable facts in contemporary agriculture. The inci’ease in the area under 
grafted resistant vines during the past thirty years has been enormous. 

The following table, taken from the inlrcxiuction to American Vines: 
Their Adaptation, Culture, Graftings and Propagation (Vialla and Ravaz), 
showing the acreage under grafted resistant vines, is very striking:— 

1880 ... ... ... 16,102 

1885 - ... ... ... 188,230 

1890 ... ... ... 1,090,045 

1900 • • ^ ... 2,404,895 

The statistics concerning the total wine yield of the vineyards of France 
for the past thirty-five years are most instructive. The decrease in the 
yield from 1878 to 1893, caused by the ravages of phylloxera, is very 
noticeable; the increase after 1893, due to the coming into bearing of the 
reconstituted vineyards, is ef|ually striking. The average French yield 
for the past ten years is just al^ut 1,000 millions of gallons. Previous to 
reconstitution, during the depression caused by phylloxera, it had dwindled 
to little more than half that quantity, while the average yield is now 
practically equal to what it was prior to the appearance of phylloxera. The 
following chart shows graphically the quantities of wine vintaged each 
year since 1870. 

French Mistakes. 

The French are undoubtedly the pioneers of reconstitution, and they 
have paid the usual penalty, that of making many mistakes. Though one 
cannot help admiring the magnificent recovery made by viticulture in 
France, the fact must not be lost sight of that it is only by slow c^rees , 
that ultimate success has been achieved. Since 1876, when graftina on 
resistant stocks was first proposed as a solution for the phylloxera problem, ^ 
until comparatively recently, the history of French reconstitution has been 
one of faijure rather than one of success. Many thousands of acres have ; 
been replanted, not once but several times, and of the resistant stocks first 
proposed and extensively planted, few have stood the test of time. It is > \ 
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only by carefully noting past failures and avoiding the causes responsible 
for them, that the vine-growers of France have been able to achieve the 
splendid results already referred to, 

A few of the leading causes of failure in P'ranee may be briefly 
reviewed. In the first place we have insufficient resistance to phylloxera. 
It is because of its resistance that we employ the American stock at all. 
1 o employ any but such kinds as possess this power in a high deg^ is, 
to say the least, illogical. Yet the mistake was frequently made in the 
early days of French reconstitution with disastrous results. Difficulties in 
adaptation, especially in calcareous soils, led to the use of many stocks 
which were not pure Americans, or which did not belong to the most 
resistant species. Many more or less complex hybrids were extensively 
used, some with a certain amount of vinifera sap in their composition. 
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FRENCH VINTAGES, 1870-I905. 


Some of these, at first proposed as direct producers, were subsequently 
grafted on account oif the poor quality of their fruit. Although resisting 
fairly well when ungrafted, they were no longer able to do so after being 
grafted; for this oi)eration interferes with resistance in much the same way 
that it does with adaptation. Fortunately, we now have a large numb^ 
uf stocks to choose from, thoroughlv resistant to phylloxera, whether 
grafted or ungrafted ; if w^e commit the mistake of using stocks deficient 
in this respect, we will do so with our eyes open. 

Quality or Quantity. 

One of the most serious mistakes, and one which is the greatest 
blot on P'rench reconstitution, is the sacrifice of quality to quantity in the 
majority of the replanted districts. 

bulk of the wine grown in France is consumed in France. 
1 he shrinkage of the yield caused by phylloxera led to a verv considerable 
rise in price. Wine imports increased and artificial wine was largely made. 
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Wine was at a premium, and even the most inferior kinds sold at very 
payable prices. The financial results of the first successfully reconstituted 
vineyards were so encouraging that quality was ruthlessly sacrificed. In¬ 
stead of using choice varieties as scions, preference was given to those 
capable of yielding the heaviest crop. The result has been the glutting 
of the market with enormous quantities of inferior wine. The wine trade 
is quite demoralized, and periodicals connected with it are loud in their 
lamentations. The viticultural crisis, as it is termed, is the chief topic in 
wine-growing centres, and is no doubt the result of the sacrifice of quality 
to quantity. 

Let us profit by the lesson and only plant choice varieties in Australia. 
Bordeaux, Burgundy, Champagne, and other French districts where choice 
wines are grown, had the wisdom to graft only their old cepages on to 
the I'esistant Americans, and they continue to turn out the wines for which 
they are famous all over the world. We are most fortunate in having this 
great object lesson of French rea>nstitution to guide us.. It was the first 
country infested, and it was French scientists and practical men who found 
out what phylloxera really was, and who have taught us most of 
what w'e know about -it and about the wn'ld vines of America, for they 
have been more exhaustively studied in France than in their native country. 
I^cal difficulties will undoubtedlv arise, but as regards the main lines of 
the problem the back of the pioneering work has been broken, and we are 
in a vastly better position than the unfortunate growers of France thirty, or 
even fifteen years ago. 

Australian Mistakes. 

Reconstitution entails the radical replacement of existing vineyards. 
Jt thus gives us a splendid opixirtunity to correct errors we have made in 
the past. That many mistakes have been made is well known. Our 
viticultural industry is not the success that has been anticipated for so 
many years, and yet few countries have been so well fitted by nature for 
the cultivation of the vine. That we can, land have prcxluced wines capable 
of holding their own anywhere has been abundantly proved in prizes 
awarded at the leading Exhibitions of the world* The recent wine-tasting 
held under the auspices of the Viticultural Society of Victoria may also 
be mentioned. 

Few agricultural industries are of greater value to a country than 
viticulture, especially in these days of closer settlement, for few branches 
of agriculture need so large an expenditure per acre for labour, as is 
evident from the general prosperity of those districts where the vine is 
largely cultivated and the comfortable living that can be made off a small 
area of properly worked vineyard. That the industry should languish is 
chiefly b^ause we have not worked our viney ards to best advantage. The 
tendency has, with some noteworthy exceptions, been to plant too large 
an area, and to work it as cheaply as possible. If the yield was imall, at 
any rate, it did not cost much to obtain. Under such conditions, satisfac¬ 
tory results could not reasonably be expected. Far better to have a 
vineyard of so acres properly establLshed and carefully looked after, 
than double that area worked on the starvation system, as has too often 
been done with us in the past. 

Deep preliminary cultivation is the first and most important step in the 
creation of any vineyard, yet thousands of acres of our vines have been 
planted on soil which received no more preparation than would be necessity;} 
Tor a wheat crop. The necessity for deep preKminary cultivation 
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emphasized in the case of grafted American vines. Their roots do not as 
a rule, plunge so deeply into the ground as those of the old European 
\ines. The fact of grafting also increases the need in this direction.^ To 
plant grafted resistant vines on any but properly prepared land, is to 
court certain failure, more especially in our dry Northern areas. Selection 
of cuttings has been almost entirely neglected by us in the past, so much 
so tliat many of the varieties we cultivate have absolutely deteriorated. 
Want of attention to the various cultural operations necessary each year is 
also frequently responsible for unsatisfactory results, but such technical 
I)oints can only be hinted at here. A very common mistake has been 
the attempt to produce on one vineyard too many types of wine, each 
grower trying to be a wine merchant. In old wine countries long experience 
ins taught the tyf)e each locality was best suited! to produce, aaid 
growers confine themselves to the production of that type. In Victoria, 
each grower has planted a certain area of, perhaps, a dozen different 
varieties, some of which were quite unsuited to the locality. Hence the 
production of many nondescript wines of little value. 

Our Hopes for the Future. 

We must in the first place avoid our own past mistakes. We must 
also avoid the mistakes made by growers in France and other countries. 
Hicse have all been placed on record, and are available for us to profit by. 
Tlie lesson we must remember is that quality must always be our main 
object. It is only by grafting choice varieties and devoting all our efforts 
to turning out the best wine [)Ossibla, that we can hope for ultimate 
success. 

Altliough old world ex})erience is of the greatest value, it will not do 
for us to trust to it alone. Australian expjerience must be our final Court 
of Appeal. Just as in the c^se of fertilizers, the information given by 
the plant itself as to its soil requirements through the medium of experi¬ 
mental plots, is more reliable than that based on chemical analysis alone, .so 
also is it only by careful study of the different stocks in each locality 
that we can accurately judge as to their suitability or otherwise. We must 
onl\ plant the best stoc'ks, or those best suited to the conditions under 
which they will have to grow. We must not be satisfied with stocks which 
do fairly well. The numter of those best suited to any particular locality 
is, as a rule, limited to a few. The revolution in wheat-growing, brought 
about by the general use of phosphatic manures is well known. It is the 
diiect outoome of the experimental work carried out by our Agricultural 
Department. Similar experimental work in the case of resistant stocks will 
be of the greatest value to our vine-growers. Good work has already been 
oone, and is being done bv those who have commenced to recon.stitute, and 
it is only by carefully comparing the results obtained from the use of 
different stocks under varied conditions that we can hope to proceed ou 
absolutely sound lines and with certainty of success. 

It is mv firm belief that phylloxera is not going to vfipe out our 
yiticultural industry. If we reconstitute carefully and on correct lines, the 
industry will emerge from its severe trial, strengthened and improved by 
the correction of our past errors, aiwJ there is not the slightest doubt that 
our reconstituted vinevards, bv the aualitv of wines thev will produce and 
the financial re^rns to be obtained from them, will amply repay those who 
have had sufficient faith in the industry to undertake the task of recon¬ 
stitution, 

Tb» ewmmtian Pmpm i|^^ In me Ootolier mmHer 
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VICTORIA’S OREEN VEGETABLE EXPORT TRADE. 

C. French,. F. Lis. , F.E.S., Government Entomologist. 

The geographical position of Victoria is eminently favorable for the 
production of green vegetable crops, and for years this State has held 
pride of place as the ‘"cabbage garden of Australia. The particular 
portion of Victoria devoted to this class of husbandry is the shire of 
Moorabbin, which includes Brighton proper, East Brighton, South Brighton, 
Cheltenham, Mordialloc, Heatherton, Dandenong, Netting Hill, Oakleigh, 
and Burwood. Cauliflowers are the leading green vegetables groTO for 



VICTORIAN CABBAGES AND CAULIFLOWERS FOR EXPORT. 


export. As against any other exported green vegetable the value is at 
least five to one. ^The Sydney market absorbs most of the export output, 
Brisbane taking the balance. The people of Sydney depend almost 
entirely on Victoria for their supply of cauliflowers and cabbages. During 
the past twelve months this State has sent away no less than 87,713 dozens 
of cauliflowers and cabbages, representing" an approximate value of 
17,542. The distribution of freight between the railwavs and shipping 
companies is about even. As the freight charges are two shillings per dozen 
bv rail, and one shilling and ninepence by boat tQL Sydney, it wull be seen 
that these vegetables play an important part in the turnover of the rail¬ 
ways and the shipping companies?. The freights to Brisbane are much 
higher than those to Sydney, thus it;is that Brisbane receives only about 
one-tenth of the quantity taken by Sydney. 

The packing of these vegetablieft requires- a good deal of skill. The 
loaded waggons are brought in over rough country roads, and the vegetables 
are sfs^cked (as shown in the illustrations), so that thev can soHdw resist 
jolting. loaded waggon holds about 66 dozen, but some packers have 
ferowded-on as many as 70 dozen. . The waggons hegiii to arrive at tte, 
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depot at 7 a.m. The first of the photographs gives a view of the scene 
outside the Government Cool Stores, taken in the early morning. On 
arrival at the steamer the vegetables are packed in crates, holding from 



AT THE RAILWAY WEIGHBRIDGE. 


fifteen to twenty dozen. This packing in crates is not required when 
stnding per rail. Thus a saving of labour is effected, but the freight 
I)er rail is higher. 

In addition to the business done in vegetables referred to, there is a 
big trade done with other States in bunch produce, such as turnips, car¬ 
rots, pnrsnips, &c., as well as in peas. l>eans. and vegetable marrows. 



loading imo railway trucks. 


An impression prevails that the Chinese are the principal growers in this 
trade. The proportion of Chinese market gardeners in the State of Vic¬ 
toria is 44 per cent*^ Out of 4,622 male market gardeners, for the year 
2*022 were Chinese, The ^eat bulk of the vegetables mentioned in 
this article and shipped to New South Wales and Queensland are grown 
and de<?p^tched by Europeans, as the Chinese mostly dispose of their pro¬ 
duce in the local markets, and sometimes by hawking. " 
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The following figures show the volume and value of this trade for the 
last twelve months:—* 


Caiiliilowers, 73,090 dozen ... 
Cabbages, 14,623 dozen 
Bunch produce, 59,400 dozen bunches 
Peas and beans, 280,0(10 lbs. . . 
Marrows, 7,400 dozen 


14,618 

3,024 

2,228 

1,400 

025 


Total value 


;f33,oos 


THE PROCLAIMED PLANTS OF VICTORIA. 

(Continued fnmi page 477 .) 

Alfred J, Kwariy D,Sc., Ph.D,, F,LS,, Government Botanist; and 
/. R, Tovcy, Herbarium Assistant, 

The Stinkwort. 

Inula graveolensy Desf, {Compsitce,) 

A hairy viscid (clammy or sticky) much branched, large herb, woody 
at the base; the lower leaves oblong, lance-shaped, imperfectly toothed; 
the upper leaves very narrow, and with even margins. This pest is a 
native of the Mediterranean regions. An alcoholic extract is prepared 
from the leaves, freed from essential oil, and was known to the ancient 
Greeks, and is still used in America for amenorrhoea. The demand is, how¬ 
ever, exceedingly small, and is amply satisfied from local sources, so that 
the Stinkwort has no commercial value in this country. It should be pulled 
up or hoed tiefore flowering. Proclaimed under the Thistle Act for the 
Mhole State—April, 1892. 


Cape Tulip. 

Homeria colHna, Vent. {/rideae,) 

It has a swollen underground stem, f to i inch in diameter, with 
thick, dark brown, latticed coats. The leaf is linear, stiff, ij to 2 feet 
long. Stem 1 to feet long, bearing one to four clusters of flowers; 
their bases are ensheathed by a membranous curled leaf, 2J to 3 inches 
long. Floral leaves ^bright red, with a yellow throat inside, to iJ 
inches long. Anthers'and column each J inch long. Capsule cloib-shaped, 
an inch long. Variety — miniata. iSweet. Corm, globose, with latticed coats. 
Lx)wer leaves i to 2 feet; linear, rigid. Stem i to feet high, bearing 
several clusters of flowers, Spathes to 2 inches long. Floral leaves, ful* 
vous, with a yellow stalk, f to t inch long, \ inch broad. Anthers shorter than 
the column. Four varieties of this plant have been described as separate 
sjiecies. The variety miniata appears to he more common in Victoria than 
the type form, and hence the illustration is made from this variety. The 
Cape Tulip is a native of South Africa. It is poisonous, and should not be 
allowed to spread. Apart from the abundance of seed, it is also propa¬ 
gated by the innumernble little bulbils fsmall buds or bu!b»^ which the 
I)lant bears. It should be carefully dug up before it seeds, and burnt wiCh 
the aid of brushwood or rotted in heaps with quick-lime. Proclai^d 
imckir the Thistle Act for the whole State—December, 1895. 

IT^ he continued,) 
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DISEASES OP FARM ANIMALS. 

tS. 5 . Cameron^ M,RX\VChief Veterinary Officer. 


V.—NOTTFIABLE DISEASES UNDER THE MILK AND DAIRY 
SUPERVISION ACT 1905/^ 

(Continued from Page 489.) 

Contagious Pleuro-Pneumonia of Cattle. 

Introduction into Australia. 

Pleuro-pneumonia was introduced to ilxe continent of Australia from 
England by means of a shipment of five cattle, imi)orted by Mr. Boadlo, 
i)f the Plenty River district, and landed in Mellourne during October, 185S, 
Jii those days no quarantine period had to be undergone, and shortly alter 
airival one of the cows sickened, and died six weeks later. Two others of 
the five succumlied in Dtxvmber and January following, and from that 
time onwaids the cattle on. the farm, whether home-bred or introduced, 
were attacked indiscriminately, three or four d\ing every month. /Post¬ 
mortem examination of the early cases was made In Mr. H. Wragge, 
M.R.C.V.S., who diagnosed pleuro-pneumonia, and w’ho was supported in 
his diagnosis by Messrs. Mi.scamble and Pottie, veterinary surgeons. It 
was not, however, until twelve months later (Octolier, 1859) that any effort 
was made to obliterate the disease. In September of that year the mortality 
had been so jiersistent and continuous that in stock circles feeling was rouse^d 
to the grave danger which threatened, and at a meeting of stock-owners, 
held at the Port Phillip Farmers' Society office, it was decided to raise 
a fund for the purpose of purchasing and destroying all the cattle on Mr. 
Hoadle's farm {vide the Mell)Oiirne Argus, 17th September, 1859). This 
was done, and the farm placed in (|uarantine, but action had been too 
long defeired, and the dise^ase spread, and has never since been eradicated. 
The story goes that the (juarantine of the farm and the other measures 
adopted \vould have been effective only that a bullock-driver camped bis 
team one night in the infected paddock, and, moving on in the morning, 
cairied infection to other camping ground.s, and so spread the disea.se. 
Without ilcsire to shatter the romantic halo surrounding an incident so 
widely believed, and so enchantingly circumstantial, com'mon-sense compels 
the rejection of the story. At this clistance of time, when a critical sur\'ey 
can be calmly made, and in view of an enlightened knowledge of the 
facility with which the disease spreads, it is hard to believe that during 
the twelve months, when no restrictions were placed on the movement of 
cattle to or from the farm, the disease remained confined to Mr. Boadle’s 
property, while immediately on the imposition of quarantine a chance 
visit of working bullocks ^ould be the means whereby it should make 
its escape. It suggests a Quixotic resentment on the part of the disease of 
attempts at the restriction of its liberties; and it is more reasonable to 
conclude that the rumours which were in existence during the period of 
inaction, to the effect that the disease had attacked other herds, and was 
accountable for unusual fatalities which occurred among cattle in the dis¬ 
trict at the time, had good foundation in fact. 
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History in Australia. 

The .history of pi euro-pneumonia in Australia l)ears out the expe¬ 
rience of other countries in regard to this disease and of this 
countr\ (Australia) in regard to all contagious diseases that have been intro- 
dua^d, viz. :—That on the advent of a new disease to a new soil itsi viru¬ 
lence, ('apacity for quick spread, and its death-dealing proi>erties are at 
first alarming. Later on these characteristics become less pronounced, 
and wlien once thorouglily established in its new home, the disease bemmes 
decceasingls less formidable in most respects. On introduction here 
pleura-j)neiimf)ni.a was a vi<jlently cf>ntagious and fatal animal plague, 
rushing rampant through the land, and involving losses to the extent of 
75 per cent, of the animals in the herds attacked. Jt qiiickl} spread west¬ 
ward to South Australia, and northward through New South Wales to 
the Gulf country and ul'termost parts of (^ueenslanc and tlie Nortliern 
Terri tor), and ever as new (country was struck its virulence and mortal ny 
was ac('entuated. Nowadays, however, so greatly has its lethal influejK’e 
waned, a 30 or 40 per cent, loss ini an affected herd is looked mjon «ts a 
severe visitation. 

Unfortunately, the histor) of the efforts to eradicate the disease 01 
control its spread is a history of crass ignorance and benighted foil), and 
is illustrative of the ('loud of darkness in regard to the natun* of diseases 
of stock with which Australian stock-owners and official authorities allowed 
themselves to remain enveloped for many years, and which can scarcely 
yet l)e said to have lifted. Jt is a sad reflection that, in spite of the 
experien-^e of other countri(»s, and in spite also of the scientific veterinary 
help w^hich was available at the time, as late as 1875, the idea of pleuro¬ 
pneumonia being contagious was obstinately and actively opjx)sed. In 
that year a Royal Commis.sion was appointed to investigate the question of 
contagion in regard to the disease; and while it was investigating and 
gathering observations to establi.sh the non-contagious theory, the disease 
w^as leaping l)eyond the i)racticabilitv of ('ontrol. The nieml)crs of the 
c(*mmission were to a man non-contagionists, and thev lalx)ured with afl 
the strength of a preconceived opinion to prove their side of the contro- 
vers). They brought (jver healthy cattle from Tasmania, where pleuro¬ 
pneumonia had never been, placed them in stalls beside diseased animals, 
inoculate^d them in \arious. wavs, and then declared their inability to 
communk'ate the di.sca.se by ('ontagion. 1'hey precipitately reported the 
rt'sult to the Legislature, and gave advice, based upon their failure, de- 
piecating further legislative interference. But \emesis was at hand, for 
the Government printer’s ink was hardly dry xiiyon their report when a 
counter report came from the butchers of Geelong, who had bought the 
experimental animals for slaughter, that tliey were all so diseased with 
pleuro-pneiimonia as to J)e unfit for human food, and demanding back 
their money (vide the Australasian^ 1875). While the methods of this 
commission can hardly l>e taken as a mcxlel in all respects for scientific 
investigation, the dramatic finale to their exfH^riments was nevertheless 
convincing, and although the critical period when the disease might have 
l^n comparatively easily slamjx?d out was allowed to pass without dei- 
cisive action, the question of its contagiousness has not since been seriously 
contested. 

Prevalence in Australia. 

The absence of published information regarding the known prevalem^e 
of the disease in different States, tnlakes it impossible to state with any 
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degree of definiteness the extent to which thti national wealth suffers at 
the present da) from this disease. From i860 to 1872, howeven, the 
nverage annual loss of ('attie from pleuro-pneumonia throughout Australia 
was recorded at 125,000 head, or a total of one and a half millions during 
the twelve years, representing a money value in the neighbourhood of 
ten millions of pounds sterling. It .should be explained that this period 
('o\ered the time when the ('ontagion was ojierating on new ground with a 
virulence that has in later years considerably abated; but against any 
favorable infereiK'c that ma\ lie drawn from this is to lie placed the 
n.ati.ral and continuous increase of cattle throughout all the States, as new 
countr\ has l>een stocked up ; by inc'rease in the number of animals avail¬ 
able for infe<!tion the disea.se has greater sc'oi)e, and its wider spread may 
be pix\suppo.sed ; .so that while the projx>rtioa of losses may have lessened, 
thi* actual amount is sea rad) like!) to have done so. Later figures from 
(^iifvnsland .seem to »upi)ort this view. In that State alone during the 
t*arl\ nineties it was estimated that the yearly lo.ss amounted to ^^640,000. 

Tn Vic'toria, during the first six months of 1904, fourteen outbreaks of 
jileuro pneiimonia were reported to the St<xk Department. 

Definition. 

Pleuro pneumonia is a siHX'ifu', contagious and infectious, ('ommuni- 
(’able and incK^iilable, febrile di.sease affecting the bovine species only, 
localised in the lungs, and characterized by :— 

A lengthened period of incubation, high temperature and other febrile 
symj)tom.s, inflammation of the .substaiK'e of the lungs and their cover¬ 
ing rnienibrane (the pleura) with extensive consolidation of lung tissue 
and plugging of the air ve.sicles with exudate, adhesions of the lungs 
to the chest-wall, and j)rofuse exudations of lymph into the chest 
('a\ity (h\dro-thorax). 

The period of incuhaiion of the disease, that is the time elapsing 
between the contraction of infection and the deveIoi)ment of symptoms 
during whi('h the disease is brewing,’' .so to si>eak, varies from three to 
s'w wp('ks as a general rule ; sometimes it is lengthened to three months or 
he\ond, and it may be as short as eight days. 

Causes -Essential and Auxiliary. 

'I'he P'ssential Cause is a contagium, or germ, and the contagious¬ 
ness of the disease was conclusively demonstrated before the aid of 
pr(\s(e‘nt-da) bacteri(^logical methods could be invoked. Indeed, .such 
n.ethods have l)een singularly iinsun-essful in regard to the elucidation of 
the primal cause of the disease until a year or two ago. But practical 
ex|>eriencc in connexion with the incidence of the disea.se under all cir- 
('umistances—whether as a district outbreak or an extension to a new 
country- -has fully established that it <xx:urs only as a result of transmis¬ 
sion of contagion from a pre-existing area of infection. This has been 
the ex|)erience in all aiuntries to which the disease has been introduced, 
and it has been quickly recognised in all such countries, except perhaps 
Australia, where, as previously stated, for close on twenty years its con- 
tagiousnes.s was disputed by men of “ practical ** repute. 

The BACTERIOLOGY of the disease is by no means so complete as to allow 
of anything but indefinite pronouncement. The germ is one of the smallest 
>et discovered, requiring a magnification of 2,000 diameters before it can 
1)6 studied ; and it cannot be satisfactorilv cultivated on the ordinary media 
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in the laboratory. It has, however, been artificial!) grown by an ingenious 
method devised by Metchnikoff, and ])ractised by Nocard, viz., in a cellu¬ 
loid capsule introduced into the tissues lx?neath the skin of a living animal. 
By this unique method of culture, the growth of a minute but actively 
mc/bile organism may be observed in alK>ut 15 days, which, “ when inocu¬ 
lated on cattle, produced the unequivocal phenomena of lung plague (pleuro, 
pneumonia), in a period of from 8 to 15 days.’’ The late eminent 
French veterinarian, M. Nocard, devised another method for the separation 
of the organism from the exudate bv filtering under pressure through a 
Pasteur-Chamber I and filter, having a candle of fine porosity. Tt was 
found that while all other germs were held back, the pleuro-pneumonia 
organism filtered through, and cattle inexmlated with the filtrate contractetl 
the disease. 

Auxiliary Causes. —These mav be all such cii Aimstancvs as tend to 
the diminuti(xn of the normal vigour of the animal and its physiological 
resistance to the invasion of disease. The existence of other disease or 
derangement, as, for instance, a “cold,” or catarrh of the lungs, or lack of 
tone during convalescence from such disease will material 1\ assist the de¬ 
termination of an attack of ])Ieuro-pneumonia if the infcx:tion is in th<‘ 
vicinity, as will also such depleting influences as over-driving, exposure to 
cold and wet, and insufficiency of nutritious food. Cows at calving time, 
and all cattle when undergoing change of coat or when seasons are changing, 
are more prone to contract infection. 

Means of Spread. 

The disease is contracted under ordinary circumstances by inhalation 
only. 'Phe infection of paddocks and buildings is general 1\ brought al)out 
by the introduction of sick or infected animals; more rarely b) other inter¬ 
mediaries—attendants, utensils, fodder, manure, &c. The^x? latter agents, 
if not disinfected, mav be a source of danger for months after contamina¬ 
tion, as the infectious agent apparently pos.sesses great powers of resistance, 
and will live in some media for three or four months, or longer. The 
disease is infectious from its vei*)^ beginning, even before any marked symp¬ 
toms are observable, but the infectious virulence reaches its maximum 
when the disease is fully developed. Transmission of infection may oc'cur 
from eight to ten weeks and more from the apparent cessation of an out¬ 
break or recovery of affected animals. In cases where, on recovery, 
diseased portions of lung have become enevsted (cased in or surrounded 
by a capsule of fibrous tissue), so forming what is called a necrosed centre, 
infection mav occur from such a recovered animal at any time afterwards 
on the incidence of a cold or any cause resulting in the breaking-down or 
Buisting of the cyst. Thus it often happens that months or years after 
rtrovery from an attack an animal may become again infective, and thus also 
may be explained the occurrence of many outbreaks, which appear to be 
of spontaneous origin. It is always safer to regard a recovered animal 
as a potential source of reinfec'tion. Amongst animals in the same build¬ 
ing or paddock infection is usually transmitted through the air, and it may 
be contracted in this wav from a distance of 50 yards or more. All cattle 
are not equally susceptible to the disease; it is usualIv estimated that the 
proportion of those w^hich resist attack is about 25 per cent. 

Artificial Transmission. 

Many experiments have been conducted with the object of conveying 
the disease by artificial means, for it was desired in the old da\ s to furnish 
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s(.me such clinching proof of its contagiousness. The Victorian Pleuro¬ 
pneumonia Commission, previously adverted to, failed with inoc:ulations, 
as also did man\ other investigators, including Willems (in Belgium) and 
Gaingee (i.n. England), the latter being also unsuccessful by feeding with 
pieces of diM*ased lung and injection of lymph into the wind-pipe. In 
fact, all such attem])ts failed until tlu* author, in iSgo, during experiments 
(Tinducted at the Melbourne Veterinary College in connexion with the 
artificial cultivation in calves of pleuro-preventive lymj)h, discovered 
that true pleuro-j'neumonia could alwavs- be set i.p by hypodermic 
injection of iNnij)h if the injtx:tion w'as made at a ])oint sufficiently near the 
(Mitrance to the chest that the swelling induced might €ixlend along the 
trach(‘a (wind-pijie) to the rfK>t of the lungs, and thence into the lung sub¬ 
stance. The result, i.e,, the setting up of ])leiiro-]ineumonia disease ]>ro- 
cesses, is alv\a\s the more certain if the experimental animal remains or 
js kept in the rccuml>.‘nt position during the time the disease is (lev(doj)ing^. 
:u'd in this case the diM*ase is most extensive in the undermost lung - a result 
ol the graNilation of the exudate or Ivmph containt‘d in the y^rogressive 
^welling. 'fhe charact('risti(' lesions of pleuro-pneumonia in the lungs and 
on the nleiira were r<*pcat‘dl\ |>roduced in this wax, and were vouched 
i(ir li\ m\ then colleague, Mr. W. 1 '. Kendall. M.R.C.V.S., who collabo 
raltd in the experiiiK'nts. and by Mr. Henrx Wragge, M.R.C.V.S.. Mr. 
Cliarl(*s Marson. Af.R.CW.S., Sir. Robert Stirling (Chief Insyiei'tnr of 
Stock). Mr. ('harli's and Mr Charles Cam|>hell (Que(‘n.sland). 

’f’h'U i]i(‘ anlhenticitx of the flis<Y)ver\ might not be impugned, these gentle- 
m(‘n, all of whom wei“ widelx exyicrienct'd in the dis*»ase. certified in writ¬ 
ing to th(‘ idenlitx of the artificial!)-pro^duced lesions with those of ordi¬ 
nary pl(‘uro-])neiimonia, and that ‘' the marbling and consolidation of the 
lungs of the imnilatcd calves was indistinguishable from that found in 
n.itur ilK-contracted pleuro pneumonia.’’ 

It was not until the exyierimenls of Nocard, previoiislv mentioned, 
were carried out in i8g7-Q8 that the artificial transmission of pleuro-pneu- 
rnonin was again succcssfulK acromiili.shed. 


Nattire of the Disease. 

Plento pneumonia has been iistiallv considered as a sx.stemic disease. 

I lit observations m-ade during the prosecution v>f the author’s experiments 
above referred to setau to force the conclusion that it is a yuirelv local 
disease—as much local to the lungs as a wound is to the part in which it 
IS situated, or as malignant y>ustule (lcK:alized anthrax) is on the arm of a 
man. When the virus (Ivmph) is introduced, whethe^r naturallv or artifiriallv, 
certain inflammatory changt's cx'cur successively-congestioiii, exudation of 
Ivmph, perhaps gangrene or sloughing, or yierhaps absorption of the Ivmph 
-and these changes occur, and are of the same character, no matter at 
what yxart of the body the introduction takes place—whether in the tail b\ 
incxnilation or in the lungs by inhalation—the different appearances pre 
sented in each case Ix^ing .solely dependent upon the anatomical character 
of the tissues concerned. The tissues of the tail being comparatively hard 
and unyielding, the resulting swelling is also hard, tense, and circum¬ 
scribed ; while, in the soft, spongy tissue of the lungs, the virus produces 
a corresyxmdingly soft swelling, only physically and not essentially different 
from that in the tail or any other part inoculated. 
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1M\ observation was that when Ivmph was inof:ulated under the skin 
behind the elbow the swelling spread bv contiguity of tissue in an ever 
increasing radius from the point of inoculation —back to the flank and 
thigh, and forward under the shoulder blade up the neck to the 
jaw, or round the first rib into the chest cavity, and thence to the lungs. 
Combining this observation with a knowledge of the way in which pleuro¬ 
pneumonia lesions in the lung spread, eccentrically from lobule to lobule 
until the whole lung ma\ be involved, it is a fair deduction 
that the processes—that artificial!} produced b\ inoculation, and that natu¬ 
rally produced by inhalation—are the same, and that therefore before the 
disease can U?: set uj) in the lungs b\ inhalation there must be a wound, 
abrasion, or other weakening of the IiinL: tissue or lining membrane of the 
bronchial tubes, wherehv natural imxulation can occur. This would ac- 
(*ount for the increased suscet>tibilitv to contract tue difjca.st* of animals 
suffering from a cold or catarrh, and it would also furnish a reasonable 
explanation of the fact that many animals in an affected herd esc'ape in¬ 
fection. 


Course and Symptoms. 

Although pleuro-pneumonia ma\ hav4‘ acute phases, on the whole it is 
a sknv-developing and slow-ninning disease. From tht‘ termination of the 
period of incubation, during wdiich no s\mf)toms are observable, until death 
or rec'overy takes place, a period of from tw'o to eiglit weeks usuallv 
elapses, the average being alx)ut four wa*eks, but in some cases, esj)ec'iall\ 
the earlier ones of an outbreak in a newly-inffxrted district, the course of 
the disease is acute and ray)id, and death will oc(*ur wdthin a week. 

The Symptoms vary as the disea.se progresst*s, and it may be asw'ell to 

make it clear at the outset that all the s\mptoms here given wdll not likely 

be exhibited by any one ('a.‘)e or even during anv one outbreak, but .some 
or others of them may ahvays be ob.served, and thev are likely to be suffi¬ 
ciently pronounced in character to w'^arrant a diagnosis of pleuro-pncu- 
monia W'hen thev are observed in tw^o or thre<' animals simultaneoush, or 
within a hJiort j)eriod of each other. ' 

The first symptom observed is usuallv a .short, dry, w^eak cough, more 
frefjuent in the mornings or after drinking, or when the animal rises or 
changes po.sition or is ‘M)u.stled.'' At the same time, the internal temfx?ra- 
ture is usually increased to fo^ or 104 deg. F. ; there arc slight shivering 
fits, the coat looks harsh and staring, the mu/zle is dry and devoid of 

“ dew^” ajFpelite for food and chewdne of the cud are partially or totallv 

suspended, but an inten.se thirst is exhibited, and in milking cxyws there is 
a sudden drop in the quantity of milk .secreted or a total cessation of secre¬ 
tion. Constipation, wdth balled and glazt'd faeces, and scanty, high- 
coloured urine, are also primary features. While thes<^ .sdgns of fever are 
develo])ing, the animal moT)es about listlessly in the neighborhood of trees, 
under wdiich it stands with back humpf^d, head and n<?ck .stuck out, and 
hind limbs placed forward and a])art, with a tendency to knuckle over on 
one or lx>th hind fetlocks. Although not eating much, it looks fuller than 
its fellows, and exhibits a peculiar disposition to alwav.q face towards the 
observer, and a disinclination to move away from tree .shade. Frequently 
afFe<'ted animals exhibit a tendency to rush or horn other animals and 
attendants, and it is therefore often dangerous to approach them. Later on 
the cough becomes more pronounced, paroxysmal, and obviously painful. 
During the coughing spells, the hack is arched and the head and neck are 
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convulsively thrown forward, and between-times a moan or a grunt accom¬ 
panies the now accelerated and laborious breathing. Each expiratory effort 
is forced by a distinct flank heave or “ tift.'* The ribs are fixed, and the 
elbows out-turned. Affected animals seldom lie down, and if they do so 
it is only for a few moments, during which they always lie on the diseased 
side—most often the right. There is a discharge of mucus from the 
n(;strils, and the eyes are protruded and glassy looking. The ears, 
horns, and legs are sometimes hot, at other times cold. When thumb 
^•rt^ssure is applied between the ribs there is evident pain and flinching.^* 
"J'he animal is hide-bound, the skin l^eing very tight over the ribs, and any 
exertion produces great distress. There is rapid falling off in condition, 
tile <’ontour lines of musedes bt*trome deejily marked, and the emaciated 
animal i)resent>*. a tiicked-up and mis('rai)le ap}H‘arance. Tn-calf cows 
ma\ alxirt at this stage. 'Hie constination ma\ continue to the end, or it 
ma) be sue<’eeded l>\ a diarrhcea, which, if not profuse or long continued, 
ma\ be taken as a tavorable sign for recover\, indicating, as it do‘\s, that 
the fluid in the chert is Ixdng absorlied and eliminate‘d from the sxstem. 
During this time th(‘ pulse is tTratic, and of little use as a guide, but the 
temperatun* rises, and w’ill usually be found to l>e 104 deg. F. or 105 
(It'g. J^'. Tn some cases, it mav reach as high as 107 deg. F. until just 
UTore d<\'Uh, wIkmi a sudden fall to normal or iKdow is ominous. 

h'or a('(‘iirate diagnosis tht‘ chest sounds on auscultation (wdth or without 
the slethos(M>p{d and percussion are all important, and furnish a means 
wluTebv veterinary surgeons <'aii oftentimes dec'ide in doubtful or disputed 
case*. b\ j)h\sica! examination of the chest, it maN also ascertained 
wlu^ther there is dropsy of the chest cavit\ (Indro thorax), and whether 
ih<*reforc a sii])])ly of iMuph for inoculating j)urposes could l)e obtained 
on slaughter. Tn such cases a faint tinkling, bubbling, and splashing 
sound is Iw^ard ou th<* movtmient of the chest W’all, and the normal lung 
murmur is absenit 

In the last stages of the <lisease, an% of the above detailed svmploms 
which havt‘ been j>resent become <*xa«’^gerated. the animal falls from weak- 
n( ss, and is unable to rise, and, to the accomi)animont of gnmns and gasjis, 
death results from asphxxia. 

In tliose cares in w'hich recover\ oc'curs, tlie symptoms moderate about 
the second w'et*k, but convalescence is slow, lasting for several weeks. Tt 
is seldom, however, that (‘oniplete rwncrv takes' place. Although the 
animal appears to have regained robust health, there usiialK remains in 
the lungs an imi)risoned mass of morbid matter, from which the disea.se 
niay bovik out at any time on the incidence of a (old or catarrh or other 
cause, and, while not in all cases reinfecting the sann* animal, the matter 
set free will cause a frei>h outbreak of the disease among animals in 
contact. 

PosT-MOPTEM Appearances. 

'Phe state of the lungs on post-mortem examination varies atwrding as 
the animal is killed at different stages or dies of the disease. In acute 
and raf)idlv fatal cases the lung.ni are engorged wnth blood, black f)r deep 
purple in colour : thev are soft, easilv broken down, and loaded with dis¬ 
coloured Ivmph. Tn an ordinary case, when the inflammatory process (pneu¬ 
monia) has bec'ome developed, the affected lung is enlarged, solid, and very 
heavy ; the bronchial tubes and air vesicles are blocked with coagulateil 
bmph, so that no air is contained, and the lung sinks in water. The lung has 
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a consistence like frcij-h liver, and is as easily torn. The colour, however, 
is the distinctive feature, or rather the arrangement of colour. On section 
the cut surface presents the characteristic red ** marbling,^’ produced by 
the yellowish bands of interlobular tissue and exudate surrounding the 
congested or inflamed lobules. The.se circumscril)ed lobules apj^ear like 
patches of blood-red, brown-red, and dark brown tissue separated from 
each other by the yellow-red bands, each patch being of a different shade 
to its neighbour, .so that the cut surface presents a colour scheme resembl¬ 
ing a piece f)f sm<x)thened red marble. This is the stage of red hefa- 
illation or consolidation. In lungs inflamed for a longer time the colour 
scheme of the lobules is altered to a light-red, yellow-red, and yellowish or 
whitish-grey in contiguous lobular patches, and the term grey hcpaltzation 
is given. Along with these conditions of the lung substance the pleura 
(the membrane covering the lungs and lining the clK-.st wall) also presents 
characteristic fe.attires. At first it is merely roughened, but as the disease 
j/regresses an exiidalt^ is thrown out from it, which coagulates as a yellowish 
layer of fibrinous material. These layers may be as much a.s' an inch in 
thickness, one lining th(‘ chest wall and the other covering tht* lung, and the\ 
oftentimes Ixx'ome attached to each other, forming fibrous “ adhesions of 
the lungs to the ribs. In the space 'between the two layers (the pleural 
cavity or pouch) is a varying quantity of fluid called “ lymph.This is 
really an inflammator\ ^^xudate from the inflamed pleural surfaces. If 
not contaminated bv blood during the opening of the chest this lymph, 
excejit for a few flakes in suspension, should be a clear .straw-coloured 
liquid, slightly gummy to the touch, and coagulating into a floppy, jelly- 
like clot shortly after contact with the air. Lymph of .similar quality 
permeates the diseased lung substance, from the cut .surface of which it 
will ooze freely. 

Sometimes on slaughter of an affected animal no lymph will Ix^ found in 
the chest cavity, and the term “ dry pleuro has be^ coined to designate 
this condition. There is really no such thing as dry j>leuro. In all cases 
ol pleuro-pneumonia at some stage there is exudation of lymph, and when 
it is not found it has usually Ix?en absoff^ed, such absorption being often 
evidenced previously by the occurrence of diarrhoea ; or it may be that the 
animal has been slaughtered in the earlv .stages before the lymph has com¬ 
menced to exude. In any case, some lvm])h wdll always be found in the 
di.se.aspd lung substance, and this is equally cfficricious for incx'uJation 
purposes. 


Prevention. 

Preventive measures include disinfei^tion of premises, isolation or 
slaughter of affected animals, segregation and inoculation of all healthy 
contact animals, and rjiiarantine of infected farms or localities. 

Disinfection must be thorough, and must be applied to everything 
w'ith which infected animals or carcasses have been in contact. It includes 
cremation methods of disposal of carcasses, litter, manure, forage, and like 
infection-carriers. 

Isolation of affected animals should be regarded as a mere tentative 
measure pending slaughter; for, as has been already indicated, it is bad 
policy to attempt to cure pleuro-pneumonia or to allow affected) animals to,, 
recover; they are always a likely means of restarting an outbreak. Isola-"* 
'tiOn of suspected animals is very necessary, but they should be inoculated q 
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without delay. In carrying out isolation, it is of the gravest importance 
that the healthy animals should be removed from the diseased and suspected 
—^not the diseased and suspected from the healthy—so that the infection 
may be confined to the one building or paddock. 

The length of time during which segregation, or keeping apart from 
all other cattle of the remaining healthv animals of a pleiiro-infected herd, 
and QUARANTINE of buildings, paddocks, and farms requires to be im¬ 
posed, will depend upon intelligent and scientific consideration of a number 
of circumstanc’es, one of the principal of which is the effectiveness of 
inoculation. It is here that science-dictated knowledge and level-headed 
administration comes in. so that, while the essential principles underlying 
preventive measures are not sacrificed, stock-owners may not be unduly 
harassed or incommoded. 

Preventive Inoculation. 

Inoculation is said to have been first practised In the Arabs in olden 
limes. The jiractice was followed in the beginning of last century in 
Germany, but it did not gain manv adherents until the researches of 
Willems, in Holland, in 1850, gave the necessary impetus. In Great 
Britain, Gamgee and Rutherford (the latter of whom gained his experi¬ 
ence of the practice in Australia) have been its principal sponsors, but they 
failed to attracrt many followers. Inoculation has been more widely 
practised in Australia than in any other part of the world, thanks largely 
to the enthusiasm with which it was introduced and advocated by the late 
Mr. Graham Mitchell, F.R.C.V.S.. whose disinterested and unrewarded 
efforts in this direction, as in many other directions, were heartily supported 
bv the late Hon. John Stewart, M.R.C.V.S. (M.L.C. in New South 
Wales), and other professional men. 

As to the merits of inoculation, it may be said at once that the Aus¬ 
tralian experience of it has been such as to warrant full confidence in its 
efft'i'tiveness as an aid in limiting the spread of the disease. Whatever 
mav have U^en the experience in other countries, there is no doubt that in 
Australia, from the highest veterinarv authorities down to the humblest 
bullock-driver or “ overlander,there is a consensus of faith in inoculation 
- a faith engendered by repeated proofs of its efficacy and strengthened bv 
exjierience of the relief it has afforded in thousands of cases from impending 
financial disaster. 

The proc'edure is simple, so simple, in fact, as to engender a careless¬ 
ness that at times has resulted in serious harm, such as the transmission of 
tuberculosis,^ when lymph from tuberculous lungs has been used, or blood 
poisoning. The material used is the lymph previously sjx)ken of as 
o^'curring abundantly in the chest cavity and in the substance of the lungs. 
It should be collected free from blood, matter, froth, or other impurities, 
and should be either used fresh or preserved in sterilized and sealed 
phials. When used fresh, it is advisable to dilute it one-third or more 
with sterilized glycerine, otherwfe extensive swelling and other serious 
consequences may result. 

The matter oi the preservationi in effective form of pleuro lymph is an 
important one in Australia, w'here it may require to be transmitted great 
distances for use; and involved in this matter is also the question of the 
length of time it will remain effective, providtd it is preserved from putre¬ 
faction. Admixture with glycerine when fresh will usually prevent 
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deterioration for a period of three weeks or more. It may be kept effec¬ 
tive and free from putrefaction for three months or more if placed in 
sterilized phials or test tubes, with a half-inch layer of sterilized castor 
oil poured over the surface. Some years ago the author adopted with 
complete success the method of soaking the threads that are to be used for 
inoculating in the lymph, and afterwards drying them slowly in an 
incubator at blood heat. The threads were then placed in sterilized test 
tubes, plugged with cotton wool, and they could then be depended on for 
at least three months. Refrigeration of the lymph, or of a piece of 
pleuro lung containing lymph is another reliable means of preservation. 
Kept in a freezing chamber at a temperature of 20 deg. F., a pleuro 
lung will retain its vinilence for a year, and the lymph from it at the 
tnd of that time will be as effective for inoculation purposes as freshly- 
taken lymph. Sterilization by filtration through Berkfeldt filter is sug¬ 
gested by Dr. Cherry as a method likely to be successful in that, while 
the microlx? of pleuro-pneumonia will pass through the filter, and so retain 
<0 the lymph its virulence, all extraneous germs will be kept back. 

The method of inoculation most favoured in Australia—and seeing that 
it is almost uniformly successful, it tvill not lie necessary* to discuss any 
other - is tliat by which a short woollen thread previously soaked in the 
lymph is introduced, stitch-like, under the skin at the tip of the tail by 
means of a flattened needle, and there allowed to remain. Care should 
lie taken that the tail-tip is clean, and that no dirt or septic matter is intro¬ 
duced. The stitch, i,e,^ the distance from the point of insertion of the 
needle to its point of exit, should be from half to three-quarters of an 
inch, and no deeper than to cause a slight oozing of blood serum. If 
the needle is allowed to scrape or injure the bone, sloughing of the tail-tip 
will often ensue. 

The first visible effect of inoculation is the formation in about ten 
days’ time of a swelling, which gradually becomes pear-shaped, and may 
extend some distance up the tail, even to its root. At the same time there 
is slight febrile disturbance of the systqpi, but otherwise no ill effects 
are observed. In cases where the inoculation “takes’’ severely, the 
inflammatory swelling will be intense, and sometimes the tail, or portion 
of it, will become gangrenous, and slough off. Sometimes the swelling 
extends to the rump and quarters, and by pressure upon the evacuatory 
channels causes retentions of urine and fseces, and death from uraemic 
poisoning. Ordinarily, the swelling commences to subside at the end of 
three weeks, and thenceforward the animal is protected against pleuro¬ 
pneumonia for a considerable time»—a year at least—during which time 
it is also proof against re-inoculation. 

Immunity against the disease may also be naturally acquired. An 
animal recovered from an attack has acquired an immunity against sub- 
.sequent attack, which lasts for a lengthened period, and may continue 
during life. 

Cultivation of Lymph. —Pleuio-pneumonia lymph may be artificially 
cultivated in calves, and this method of procuring a continuous supply of 
healthy and uncontaminated lymph is to be commended far before depen¬ 
dence on getting it from affected aninaals. In fact, its adoption would 
be essential in prosecuting a campai^ for the eradication of the disease. 
The details of the method of artificial cultivation are intricate, and cart 
only be effectivelv carried out in a properly equipped zoopathic institu¬ 
tion, and, by specially experienced veterinary scientists. 
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Eradication. 

Pleuro-pneumonia is an essentially eradicable disease. It has been 
got rid of from the British Isles and also from America, and both 
these countries have for years enjoyed freedom from the enormous financial 
Icsses which its presence entails. The history of the campaign against 
the disease in the latter country is interesting, and encouraging for Aus¬ 
tralians. It affords evidence of the success that can be compelled by 
earnest administration of intelligently conceived measures, ably prosecuted 
by men whose scientific training and practical knowledge of disease pro¬ 
cesses familiarises them with the methods to be adopted for the suppres¬ 
sion of contagion. The success of such methods is as much dependent 
on correct foundation knowledge of the disease to be dealt with as are 
the o{>erations of the surgeon on his knowledge of anatomy, or as are 
modern engineering feats on mathematical and physical science; and it is 
01 ly from men possessed of such knowledge—as were Salmon and Law, 
the American veterinary surgeons-in-chief—that success can be reasonably 
ex|>ected. Another al)Solutely indispensable condition is that the con¬ 
ception and aintrol of any suppressive scheme should be in the hands of 
a central authority, which could enforce its measures uniformly through¬ 
out the length and breadth of the continent, indeperident of State boun¬ 
daries. Disease rec!ognises no artificial lx>undaries, such as exist l>e- 
tween the Australian Stales, and it would be useless for one State to 
atlempl suppression without simultaneous action in each of the other 
States in which the disease exists. Granted that one State rid itself of 
the disease, the continuous expense of protecting it on the lx)rders agains/ 
leincursion of disease would be enormous. It was the futility of inde¬ 
pendent State efforts that precipitated the successful federal action in 
America. In 1887 the National ami State Governments, l)eing alarmed 
«it pleuro-pneumonia infection having reached Chicago, the largest catile 
market in the world, the beginning c^f the attempt at extinction was seri¬ 
ously undertaken by the Federal Government. The veterinary staff of the 
Jiureau of Animal Industry was organized for the work, and in three 
months the last acute case was dis{>osed of in Chicago, and the threatered 
danger to the Continent through the Chicago stock yards removed. This 
success gave the key to the solution of the problem of eradication, and 
vigorous suppressive work was followed up in other centres, until earl\ 
in 1892 the quarantine was raised, and the nation declared free from 
the disease, and it has remained free ever since. During the campaign 
356,404 posi-morlem examinations were made, and 1,605.721 cattle 
examined; compensation was paid for 21.961 head. The task \yi\s 
accomplished with an expenditure of under ;^^375»ooo—a sum less than 
5 i)er cent, of the value of the beef exported yearly; and, to institute an 
Australian comparison, a sum less than one-half the annual loss that Aus¬ 
tralia sustained during the twelve years following the introduction of the 
disease, and little more than one-half of Queensland’s annual loss in the 
early nineties. 

The cost of a>mpensation for cattle destroyed would be proportion¬ 
ately less in Australia than America, for the Australian experience of 
inoculation has, as previously indicated, been such as to warrant the pre¬ 
sumption that, with an intelligently-conceived and rigorously-administered 
scheme of inoculation as prelimimry and auxiliary to the stamping-out 
process, the wholesale slaughtering that was carried out in America would 
not be necessary. 
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With such a brilliant object lesson as that of the United States, with 
its extensive area, its congested stock centres; and its numerous cattle 
markets, before us, it can scarcely be said that a. similar task is not 
possible of accomplishment in Australia. Rather may the statement be 
confidently ventured that, controlled bv a Federal Department, with the 
friendly assistance of the present State administrations, and conducted 
in such a way as to secure the co-operation and help of stock-owners 
instead of their antipathy, the work could be undertaken with reasonable 
prospects of success within five years. 


GARDEN NOTES. 

/. Cronin, Inspector Vegetation Diseases Acts, 

The Erica. 

The erica, or lieath, is a hard-wooded dwarf shrub, most of the 
species of which are natives of Cape Colony. A number of species are 
also foimd in Europe, and the allietl species, Calluna vulgaris^ the heather, 
and its numerous varieties or forms are natives of the British Islands. 
Dabeocia or Mensiesia polifolia^ commonly called here the Irish heath, is 
a distinct genus, while the so-called heaths of Australia belong to a 
different order, Epacridece, Heaths, especially those from South Africa, 
are a beautiful class of plants, and the hybridist has added to their lieauty 
and variety. Afost of the species are low-growing shrubs, many not 
exceeding a height of 6 inches; the majority of the garden varieties attain 
a height of from 2 to 4 feet. Erica arborea, the tree heath, is the tallest 
of the gcaius, attaining a height of 8 rwr 10 feet. This heath is a native 
of South Europe, and its wood is used in making so-called briar smoking 
pipes, the term briar being a corruption of the French word Bruyere, 
meaning heath. 

Most of the species and varieties of ericas are hardy in this State, 
inasmuch as they can be growrt in the gardens without special protection 
v’^hen well established. Under .suitable conditions, they thrive and make 
fine, free-blooming plants. In the sandy, peaty soil in the Brighton 
district, they are at home, growing splendidly in many gardens, with prac¬ 
tically no attention when once established. A bed of heaths, if the kinds 
are well chosen, will, at no season of the year, be devoid of bloom, while 
the plants are neat in growth and evergreea The flowers of many kinds 
are beautiful, and wax-like in general appearance, some with long, tubular, 
drooping flowers arranged on spikes, others smaller, bell-like flowers, 
arranged in clusters, or bunches. The colours are clear and pure, and the 
flowers last well when cut. 

Soil and Culture. 

The most suitable soil for heaths of all classes is a sandy peat. In 
Ordinary, loams, even if rather heavy, many of the larger growing varieti6$ 
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will succeed; but, as a class, they resent manures of all kinds, and whether 
tlie soil is sandy or otherwise, they are not likely to grow satisfactorily 
unless planted in virgin soil. The addition of sand or peat would be 
decidedly beneficial in heavy soils. In any of the country districts where 
the soil is of a sandy nature, heaths would succeed if protected from 
hot and severe winds. In many of the florists* gardens, near Melbourne, 
















ERICA WltMOREANA, PINK AND WHITE. ERICA INTERMEDIA, WHITE. 

they are grown under most trying conditions; often they are never watered 
artificially, the only attention given them being an occasional cleaning, 
and cutting the flowers, and yet they ccmtinue to thrive. The most im¬ 
portant points in the preparation of a bed, or a position, for heaths are 
—that no stable manure, bone dust, &c., be used, and that the soil is 
perfectly drained. Spring and autumn are the most suitable periods for 
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planting, the plants having a chance of becoming in some slight degree 
established before the stress of extreme heat or cold arrives. The soil 
should be firmly pressed before the plants are set out, to prevent any sink- 
of the surface. Heaths are surface-rooting plants, and this must be 
borne in mind when planting, for, if planted too deeply, they would pro¬ 
bably fail to grow. After cultivation should be watering thoroughly 
when necessary, and keeping the soil free from weeds. Care should be 
taken to prevent damage to roots when cultivating near heaths, only the 
lightest possible skimming, or indeed hand-weeding, being advisable. 
The only pruning needed is to stop, 01? thin-out shoots, so that well- 
balanced plants will be produced. In large established plants, cutting 
the flowers is practically all the pruning required, removing large or small 
pieces of growth according to the need of thinning or shortening growths 
to maintain the symmetry of the specimen. 

Varieties. 

What are known as the Webbley varieties are among the very l^st. 
They are hybrids, raised at Malvern, Victoria, and have liecome popular 
for cutting on acrount of their freedom of flowering and beautiful pink 
shades of colour. The best are:—Webbley ana,” “ W. superha,’’ 
”Charsleyana,” McKinnoniana,” ‘‘and “Jubilee.” “Intermedia,” a 
pure white, completes a fine set. Botvieana (white) and mammosa 
(purple) are also in the same style, and worthy of culture. Venirkosa is 
a beautiful species, of which there are several varieties, the best being 
ventricosa magnifica^ v, suferha^ and v, ^randiflora. These are dwarf 
in growth, flowering in late spring, of varying shades of pink. Other de¬ 
sirable kinds areCavendishiana ” and “ Beaconsfieldiana,” yellow; 
“ Wilmoreana,” pink and white; “ Hvbrida,” red; persoluta white; 
“ Baccans,” pink (tall grower); rubcnSy bright rose; and Cerinthoides 
coronataf scarlet (long, tubular flowers). 

Flower Garden. 

Roses and other plants were more generally infested by aphides last 
autumn than is usually the case. The winter being mild, a great number 
of the hil^emating insects may be assumed to have survived, and a severe 
attack on the young growths may be expected. Healthy plants and fine 
flowers cannot l>e dotained while myriads of parasitic insects are robbing 
the plants of their vital forces. The safest and best medium to employ 
against such insects is tobacco in some form. The best prepared form 
is “ Nikoteen.” Tobacco wash prepared from leaf or waste tobacco 
should not l)e boileid, as is usual, or the valuable insecticidal properties 
will be lost. An infusion should be made; cover the toliacoo with boiling 
water, and cover the vessel. The addition of soap at rate of i lb. to 
5 gallons of water will add to its value as an insecticide directly, and 
secure its adherence to the insects. A most thorough spraying is neces¬ 
sary, making certain that all parts of ’ihe plants are reached. Mildew 
is also likely to be plentiful on roses, and should be prevented by early 
use of flowers of sulphur, or spraying with sulphide of potassium, 3 os5S. 
in 10 gallons of water. The latter mav be mixed and applied with the 
soap and tobacco wash. As growths on roses and other plants are de*' 
veloping, ^y that are superfluous or badlv placed should be removed. 
By so doing early, the energiesi of the plant are conserved and directed 
tc the well-placed and required shoots. 
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Seeds of dahlias and other tender or half-hardy plants may be sown 
in the open ground, or in boxes, after the danger of being cut back b\ 
frost is past. In cold and late districts, it will be advisable to raise 
such plants in boxes or frames covered with glass, so that an early start 
may be secured. Dahlias, for instance, retjuire a fairly long season of 
giowth from seed, compared with plants produced from divisions of the 
crowns, and may not bloom the first season in such districts as Macedon 
if some early-forcing method is not followed. In the metropolitan dis¬ 
trict, plants raised from seed sown in beds at the beginning of October are 
ready to plant out during November, and will flower during March and 
April. I'he seed should be sown thinly in well pulverized soil, and 
covered lightly with sifted soil. If slugs or snails are present, they will 
de.stroy the young plants unless prevented. A ring of soot is all that is 
ii.sed as a preventive in many plat^. Beds previously prepared for the 
reception of chrysanthemums grown for exhibition blooms should be dug 
again, and manure added to the soiil if necessary. The best time to plant 
for production of large blooms is Octol)er, early or late according to district 
and variety. Chrysanthemums grown for border decoration may be 
planted in September 

Kitchen Garden. 

Preparing soil that .has been roughly exposed during winter for the 
reception of w^eds and plants from former sowings; breaking down soil 
tor the summer, water-conserving, even surface, and thinning, hoeing, 
and weeding growing crops, constitute the bulk of the work during the 
month. Sowings may l)e made for succession of seed of broad beans and 
peas, also carrot, parsnip, cabbage, cauliflower, beet, and other cro[)s for 
summer use. Plants from former sowings ma\ l)e transplanted. 
Potatoes may lie planted, as also early tomatoes, at end of month. 


A SERVICEABLE GATE. 

A. S\ Kenyon, Engineer jot Agriculture. 

The most unsatisfactor\ thing aU>ut most farms are the gates. Rareh 
do they appear to be in good order or working satisfactorily. Ranging 
from the Mallee lightning gate of one-barbed wire and a stake to the most 
elaborate mortice-framed iron-stayed structure, it is generally a bother when 
driving to open or shut them. Defective design, both in undue weight and 
in framing, is, as a rule, responsible for this state olf things. Lightness 
and stiffness are the essentials, and, leaving out the iron gates now coming 
into general use, but beyond the ordinary farmer’s ability to make, there is 
none ivetter than the double-batten gate. It is no novelty, having lieen 
often described and long in use. Tliere are, how^ever, some points where 
improvement can be made, and these are incorporated in the drawing here- 
witn. In a gate there are rails, angle braces, and stiles; the stiles 10 
which the binges are attached are termed hanging stiles, and those with 
the catch falling stiles. The materials for one pair of 3 in. x i in, 
double-batten gates for an opening of j 2 feet are; — 

8 rails, 3 in. x i in. and 6 'ft. long—48 ft. 

8 stiles, 3 in. x 1 in, and 4 ft. long—32 ft. 

4 angle braces, 3 in. x i in. and 6 ft. 6 in. long—26 ft. 




^f^lcins Piece 
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I catch, 3 in. X I in. and 4 ft 6 in. long—4 ft. 6 in. 

4 packing pieces, sav\ 3 ft. 6 in. 

Total 114 running feet, 3 in. x i in. hardwood. 

4 pairs hinges and gudgeons, as shown. 

4cuphead square-shoulder bolts, 7-16 in. x 3J wood length. 

8 cuphead square-shoulder bolts, 7-16 in. x 2} wood length. 

18 cuphead square-shoulder t)olts, ^4 in. x 3 in. wood length. 

All with nuts and washers. 

The method of construction is of the simplest Lay two stiles, hanging 
and falling, on the ground at the proper distance apart and square; lay the 
angle brace so that it comes to the ends of stiles; mark it and cut several, 
as many as required; lay it l^etween the stiles; place the rails in position, 

as many as desired, and projecting beyond the stiles at each end, and on 

top of them lay the remaining stiles and the angle brace. A nail or two 
will hold them in position while holes are bored through for the bolts, and 
the latter inserted and screwed up. A pair of gates should not occupy in 
making much over one hour. If many are wanted, a frame should be 
made and set on the ground, for convenience and saving of time. The 
points to lx? borne in mind are to keep the bolt holes as far as possible 
from the ends of the battens to avoid risk of splitting. This is done by 
carrxing the angle braces to the ends of the stiles, and not to the crossing 
of the rails and stiles as usual, and by extending the rails beyond the 
stiles at each end. If the farmer is the proud possessor of a forge and 
stock anil dies, he can make the ironwork for himself. If not, recourse 
must he had to the l(-x:al blacksmith. The c^t, however, should not exceed 
about seven shillings for the two pairs of hinges. 

In erecting, the gates should be hung to posts independently of the 
fence. A gate post with wire strained to it will never {)rove satisfa(ton\ 
Between the posts a sill log should l)e set, chocked into each post and just 
at or a little below the surface of the ground. It serves to keep the posts 
fixed in position, and is necessary if it is intended to wire-net the gate 
against rabbits. The gudgeons should be so put in that the gates swing 
back clear of the posts, leaving the latter to stand any collisions with 
waggons or implements, which the\' are l')etter fitted to do than the light 
gates. The catch consists simply of a piece of 3 in. x t in. batten, suffi- 
<'ientl\ long to extend from one angle brace to the other, between them' and 
the double stiles, and resting on one of the rails. This catch stiffens up 
the gate so that it is practically one panel. More or less rails may be put 
in. If fewer than shown, wurei-netting stretched over the gate makes it 
proof against sheep. In positions where the work is light, the top and 
bottoiji rails only, with wire-netting between, will be sufficient. Soft wood 
is. on the whole, preferable to hard wood, as it is about as strong and is 
considerably lighter. The gates shown weigh about 70 lbs. each in hard¬ 
wood, and about 50 lbs. in soft wood. The projecting ends of the rails 
at the falling stiles give room ‘for adjustment when hanging. By the aid 
of a handsaw Hwy may be made (Jeme together as closelv as desired, even 
if the gates are riot hung quite true. Never put the angle braces running 
down from the hanging to the falling stiles; always place them as shown 
in the drawing. Keep the gates screwed up—once a year at firsts and less 
frequently afterwards. Do not strain wire to your gate posts and expect 
the gates to hang true. Gates are better tainted b^h to preserve them 
and for the more readv identification at night time. Cold water paint, 
Washington whitewash^ &c.. are better than nothing. 
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THE ORCHARD. 

James Lang^ Harcourt, 

Orchardists will find this an unusually busy month in getting the 
orchard into trim, and attending to spraying where required. As pruning 
and planting are now finished, a start should be made as early as possible 
with the ploughing of the orchard, which should be continued steadily 
until completed, while the soil is in a moist conditi^*n. If left later, the 
ground rapidly becomes hard and dry, espet'ially in the drier districts, so 
that ploughing becomes difficult, and i)uts a severe strain on the horses. 
Once the ground has been turned over in tht* early spring it is always an 
easy matter to keep it in good condition throughout the summer. Where 
peas have been sown in the orchard for green manure, it is very lux^essarv 
that they should he ploughed in while the ground is in a moist ('ondition. 
Roll them down with a heavy roller; fix a revolving coulter to the plough, 
and plough in the same way as they have been rolled. Do not roll more 
than can be ploughed during the day, as the })eas will rise again by the 
next morning, and it is then difficult to roll them flat again. Where it is 
intended to manure the orchard, a dressing of from 4 to 5 cwt. per ac're of 
orchard manure should be given before ploughing. 

Grafting should H^e done this month. Where old trees are being re¬ 
grafted consideration sliould be given to those varieties suitable for export 
to oversea markets, liecause the orchardist will have to depend more and 
more every year on the export trade to provide a profitable outlet for his 
surplus fruit. Every opportunity should therefore be taken to increase 
the quantity of fruit available for exix>rt by re-grafting old' trees with 
suitable varieties, 1 

Peach trees will require constant attention to keep the aphis under by 
spraying with tobacco wash or kerosene emulsion whenever it makes its 
appearance. Apricots, too, will require spraving with the Bordeaux 
mixture to destroy the shot-hole fuagus. This is best done when the 
bloom has fallen, and before the leaves shoot out. A])ple and pear trees 
wdll also require attention tow^ardfe the end of the month in s])raving for 
the scab {fusicladium deniriticum) viiih the Bordeaux mixture; this .should 
not be neglected in those districts which are affected with 'this fungus, 
especially should the spring turn out to be warm and moist, as it is under 
these conditions that the disease spreads rapidly unless kept in check. 

A preventive for bitter pit in apples has so far baffled all our scientific 
observers in the different States. This is to be regretted, as the disease 
is going to be a serious trouble to shippers of apples. The fniit is per¬ 
fectly clean when gathered and packed, but during transit it develops 
bitter pit, which detracts very much from the value of the fruit when sold 
The apples which are shipped early in the season develop the disease niuch 
more than those shipped later. Is it because the later shipments are better 
matured than the earlier ones? All kinds of citrus fruits may now bd 
^planted oiit. Head the plants well back, and secure them to a stake to 
prevent the wind from blowing them about. 
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THE POTATO MOTH. 

{Ltia Solanella, Boisd.) 

C\ French^ FJ..S,, F.F.S.f Government Entomologist, 

111 this little moth the potato-grower ol man\ cxiuiUries has in all pro- 
hahilitv his ver\ worst insect enem\, not exce])ting, perhaps, the Colorado 
beetle itself. The perfect iiiseirc is a small, narrow, biwn and grey 
moth, about seven lines across the wings when expanded (see Fig. ia). 
'rhe larva is of a pinkish colour, the size being slightly smaller than repre¬ 
sented in Fig. 5. Although there exists much difference of opinion as 
to how' the tuliers of the potato are first attacked, I must agree entirely 
with M. Ragouet, of Paris (as (juoted b)‘ Mr, Meyrick), that “ the eggs 
are laid on tlie young shoots of the plant \ that the larvae, as soon as 
liatched, eat into the root stock, and descend until they reach a tuber \ and 
that they remain in this, eating galleries completely through its sulisiance, 
iliiring the remainder of their larval existence." The larvae, Mr. Meyrick 
goes on to say, pu|>ate within their galleries, which they close with silk. 
These descriptions agree entirely with the results of my owm observations 
and those of practical growers, who have taken the trouble to work the 
matter out for themselves. Mr. O. Tepper, of Adelaide, a good observer, 
and am old friend, gives it as his opinion that the female moth deposits 
lier eggs in the stem, just above the ground, thereby bearing out in all the 
more important details the observations of Sf, Ragouet, alluded to above. 

It hats been stated that the insect is not in the potato while the latter 
IS in the ground, and frewn these remarks we may reaisonably infer that 
ihe moth is supposed to also deposit her eggs on the potato after being 
dug. This may cr may not be the case, but it is not at all improbable 
that while in the pit, if exposed, the moths may deposit eggs in the eyes 
^ the tubers, and Aat the. young grubs, when hatched, would at once 
he able to eat their way into the pota^. One thing seems perfectly clear, 
VIZ,, that it is an almost impossible task for such a minute and fragile 
moth to descend into the earth, more especially w'hen we fiiid that the 
damage done is often greyer in hard but rich potato land than when^the 
crop is grown on poorer* and more sandy soil. Of course, where fissures 
9519. T " 
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ocx;ur in the soil, the moth might easily descend below ground. Again, I 
have received the haulms or stalks of the potato which have been tunnelled 
by some caterpillar from a foot above ground right down into the tuber. 

Some years ago several settlers in the rich Brandy Creek district of 
South Gippsland sent me samples of potatoes that had been attacked by 
the caterpillar of this moth, and from which Fig. 4 was taken. This 
tuber had been cut through in about equal parts, eadi part contaihing no 
less than sixteen and thirteen larvae respectively. These people complained 
more of the potatoes having h destroyed while in the pit or raised 
mound—a fact that could easily be accounted for by finding many of the 
tubers swarming with grubs, and from which in due time the little moths 
would appear. 

R. Lucas, of Ensay, an old farmer, and a very keen observer, is. 

quite positive about the eggs l)eing deposited on the stalk of the potato; 

in fact, he goes so far as to say that he has seen the moth thus deposit 

her eggs. I have not been so fortunate as this, but I have found the 

grub in the stalk, and as it was working downwards only, it must neces¬ 
sarily have oome from above; at least, such are the conclusions at which 
J have arrived after a careful consideration of the facts. 

Drscrtftxon of Plate. 

Fig. 

I. —Moth. Magnified. 
lA. —Moth. Natural size. 

а. —Pupa. Magnified. 

3.—Head and first three segments of larva upper side. Magnified, 

3A.—Head and first three segments of larva under side. Magnified. 

4*—Potato sliced to show effects of attack by larva? of moth. Natural .size. 

5,—Larva. Slightly enlarged. 

б. —Fore-leg. Moth. 

7.—Hind-leg. Moth. 

In dealing with a pest of this kind, we must at onc.e admit the great 
value of a thoroughly exhaustive study of matters connected with life- 
histories of insects, and this can onlvi be done by those having time or 
being on the spot. It is here, therefore, we see more than anywhere the 
great value of ** Field Agents”—entomologists whose duties lie exclu¬ 
sively in visiting infested di.stricts, and who endeavour by every means in 
their power to fully investigate and report on facts connected with the life- 
history, parasite;!, &c., of any particwlar pest that may make its appear¬ 
ance. Such institutions practically exist in America only, where they 
have means, population, and resources to carry on what is really a most 
necessary and useful, although - sometimes costly, series of observations. 
How much can he done in this direction has b^ amply proved by the 
visit to Australia of my friend and fellow-worker, Mr. A. Koebele, whose 
valuable services have been recognized hv the growers of the United States, 
over whose Entomological Department, Dr. L. O. Howard, so ably and 
admirably presides. 

The history of the cottony-cushion-scale in America, the damage caused 
by its ravages, and the introduction of its natural enemy, the Austrriian 
ladybird (jVovius cardinaUs), are now matters of history, and furnish 
of the many practical illustrations of-the .value of an Entomological Dj^ . 
partment in any country where fruit-growing plays an important p#tt »» 
the every-day life of a ix)rtioh of its people. ^ ; / 

But, to return to the potato moth and its habits. It may agipijil 
stated that the greatest importance is attached to any discove^ csa| 
shed additional light upon the life-history of this aK>at>serious 
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damage done to our potato crops in Victoria alone is almost beyond calcu* 
lation; but knowing now fairly well where and how the eggs are de¬ 
posited, should be great assistance to growers and others when devising 
means for its destruction, more especially whilst the insect is in its earlier 
stages. 

According to Boisduval, as quoted by Meyrick, and alluded to by* 
Tryon, in certain districts of Algiers, during a single season, three-fourths 
of the potato crop was destroyed by this pest, and Mr. Tepper, of Ade¬ 
laide, says:—**As far as my continued ob^rvation goes, the insect causes 
now, in its immature form of the caterpillar or grub, flie destruction of 
hundreds of tons of potatoes every year by boring them, and thereby in¬ 
ducing putridity.*’ Again, that these moths occur in other situations 
Jess confined than the entomologist’s hatching case, was gleaned latterly 
from the information a farmer gave to me when speaking on the subject. 
He said that “ he had several bs^s of potatoes, of his own production and 
quite healthy when dug, placed in his store-room, where they were left 
undisturbed for a considerable time. When he at last came to open a 
bag for use, quite a swarm of little moths greeted the event, and, to his 
surprise, he found the tubers spoiled by the grubs to a great extent” 
So far as can be ascertained, there is no record of the natural* home of 
this pest; but Mr. Meyrick remarks:—“ It does not seem to have been 
noticed in the home of the potato (America), and it is therefore, perhaps, 
more likely that it feeds naturally on some species of Solanum in the 
inland regions of Africa, and has spread thence on a congenial foodT plant 
l)eing brought to meet it.” 

We have thus seen how much opinions differ as to the mode of attack 
I)ractised by these moths, and Mr. T. Searle, in replying to 
(luestions as quoted by Mr, Tryon, states:—«I am perfectly 
sure that the insect is not in the potato while this is in the ground. 
We are almost daily using potatoes which were all dug up at one time, 
immediately picked up, and placed in a dry-goods cask, in which straw 
was placed between each layer of tubers. The cask is covered up by a 
corn bag, and, with the exception of a few near the top of it, none are 
affected by the moth.” In Tasmania it was invariably found that the 
moth attacks the roots. The uppermost potatoes—^those that are nearest 
the surface—are, of course, more easily reached; nor is it by any means 
a difficult matter for the insects to penetrate to a depth of 3 or 4 inches 
where the soil is open, uncompressed, or lumpy. Not a single case of 
an infested stalk has yet been detected, but constant and numterless have 
h»^m the instances in which, when uncovering the potatoes at the depths 
just indicated, moths have been dislodged, and have flown away unin¬ 
jured.” It has thus been, we may say, fairly shown that there still 
exists some doubt which ought, in the interests of growers, to be cleared 
up as soon as possible, as to whether the depositing of the eggs is confined 
to the stalks of the potato, or whetha: the tuber is also attacked while 
below or above ground, as a correct knowledge of these facts, which have 
been attested to by so many good observers, would be of the greatest value 
in helping us-to devise some speedy and direct method of attacking die 
enemy in its earlier stages, and thus prevent the egg-laying. 

In Queensland, as reported some time ago by Mr. Tryon, this moth 
bas also been found attacking the tobacco plant. We mi^t, therefore, 
be on the look-out, as tobacco plantations m victoria may als6 be in danger 
a similar visitation. 
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PiffiVENTION AND REMEDIES. 

In the first plac^, we must try to get rid of the moths themselves, and 
to accomplish this we should use the knowledge already possessed. As we 
aie certain of this insect being a night-fl\er, the first plan that suggests 
itself is undoubtedly that of some cheap and effective lamp. In this 
connexion I may mention a letter which 1 received from Mr. R. Lucas, 
who says:—‘‘My plan is simple, homely, and at hand at all times, 
without the cost of a shilling. All that is wanted is a common tin soup- 
plate, a clay wick-holder in which to burn fat, and a short wick an inch 
in diameter made of any cotton stuff. The wick-holder should not be 
higher than the rim of the plate, and l:>e made to stand in the plate in its 
four lower corners, to enable the fat to gain access 10 the wick. 7'he fat 
is best made hot at the first lighting of the lamp; the burning wick heats 
the clay wick-holder and keeps the fat in a liquid state. The moths fly 
to the light, drop into the hot fat, and are destroyed. The lamps require 
lighting alx>ut dusk in the evening.’* 

That these moths will be attracted by a light I have proved myself, so 
that I feel quite justified in quoting the ex|^riences of Mr. Lucas, as 
above. Here we have a remedy that may be termed a preventive one, 
and is one that growers can, without anv outlay worth mentioning, use for 
themselves, as, should it l>e found that the moths can descend into the 
soil, they will in most cases be able to as readily ascend. If the egg 
laying is confined to the stems and young shoots, as sup]K)sed by Mr. 
Te]:per and many others of our best observers, the “ lamp ’’ plan will 
answer all the same, and probably better 

The next point to be considered is, how to treat the tubers, supposing 
the grubs to have already got at them? This would appear to be a most 
diflicult matter, and probably the best advice that can be given would be 
to keep your lands as clear from weeds and rubbish as jxwsible. Use 
none but clean sets, which, to be on the safe side, might be planted at a 
greater depth than usual. Pay great attention to deep and careful 
earthing, arid, after digging, get the tubers off the ground and bag them 

soon as possible. When in the pit keep them well turned over, and 
he careful to destroy any badly-infested tuber, as from these the moths 
will hatch, only to commence their depredations in another place. 

Lime, if judiciously used when the potatoes are in the pits, has a good 
fcfl’ect. Seed potatoes should be cirefully examined before planting, out. 
After the crop has lieen dug, more especially on land where the moths are 
known to exist, if at all jicssible, a good dressing of gas-lime, at the ratB 
of, say, 30 bushels per acre, would be of much benefit. This must, 
however, as advised by the late Chemist for Agriculture, Mr. A. N. 
Pearson, be exposed for some weeks to the air before using. Air-slldfied 
lime, if well harrowed in before planting the sets, has been tried and 
found to be of very great use, and a change of soil has also its advantages,. 

Mr. Tapper suggests that the tubers, prior to storing, should be washed 
clean and bathed in some solution which might be distasteful to moths ctf 
their progeny, and mentions the use of weak salt or sulphuric acid 
solutions. Mr. Tr^^n, however, thinks that alum would be more smtabj^ 
and I am inclined to agree wifh him in this respect. It is 

however, that in a country wheie potatoes are often sold at so 
» figure, tnat the methods proposed bv the gentlemen referred to, would If 
somewhat too expensive for general use. Still, for^^ tbose tubers 
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are intended for seed purposes, it might be carried out with ladvantage by 
those having facilities for doing so. 

Most excellent results have been obtained by spraying both the tops and 
the tubers themselves with Paris Green (paste form)—i lb. Paris Green, 
6 lbs. lime, diluted with 200 gallons of water—but for spraying, the 
lands should be so arranged to admit of a horse sprayer being driven 
between them. The spraying should he done as soon as the young shoots 
have sufficiently ripened, and again at intervals as circumstances demand. 
A spraying before being pitted would also be of service. I have saved 
hundreds of acres of potatoes from other caterpillars by simply spraying 
the foliage twice during growth. 

The slush’lamp system should have a good trial, and must be placed 
ip a growing crop (Mr. Lucas thinlcs when in flower), also amongst the 
pits in which the tubers axe usually stored. One drawback, however, to 
the use of the slush-lamp is, that large numbers of ichneumons, lace- 
wings,’* and other useful insects are also attracted by the light, and, of 
course, killed. 

In this age of wonderful discoveries it would not be too much to 
expect, or, at least, hope, that resistant kinds of potatoes may yet become 
general, in which case many of our troubles with these pests, at least, will 
be removed. 

The failure, ev'en if only partial, of our potato crops, is a serious 
matter for any community- In helping each other with advice, and the 
results of our experiences, we may be able to considerably r^uoe the 
damage done by this widespread and destructive little insect. We must 
have, in addition to our own experiences, the co-operation of the growers 
themselves. 

The use of the tarred canvas frame would also be of great advantage, 
as immense numbers of moths of many kinds may be captured by its 
adoption. Take some light battens (soft wood is the lightest and best 
for the purpose), cut them into 5 ft. lengths, fasten together at the 
corners, and on ^is frame, to which should be attached a long handle, 
stretdi some stout calk» or light canvas, the latter being the more desirable. 
Smear the underside of the canvas with tar, which must be put on cold, 
and without having been heated. With this machine go through 
\our gpowdng crops, also amongst pits and bagged potatoes. If this 
canvas frame be judiciously used, a vast number of moths can be destroyed. 
This plan has b^n found to answ^er well in the case of the cabbage moth, 
but in treating for the latter the plants should first be struck with a bunch 
of twigs to cause the moths to rise. One trial of this plan wdll be 
sufficient to convince any reasonable person of its efiieacy. 

iBefoie closing these remarks on this pest, it is advised, where at all 
pr.^ticable—and there really seems to be no insuperable obstacle to this 
being carried out—^that the lands on whidi the potatoes axe planted be so 
arranged that a iwachine, such as the Strawsonizer or the one invented by 
Mr, Peacson, could be used for the purpose of distributing tar or other 
cheap insecticides in a liquid form, such as before described. It is 
well known that tax in any form is particularly obnoxious to insects of 
moet kinds, and by a' ti^Iy application of sudi the moths may be 
prevented from depositing their eggs. If tobacco plants should be 
attacked, a light spraying of white Mlebore, mixed in the proportion of 
about I lb. to 30 gallons of water, would be effectual in destroying the 
grubs. Any ^ foe introduced Solmct. such as the ** Sodom "apple,” 
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nightshade, and others, should be rooted up and destroyed by burnings 
these being not only breeding plants for many of the smaller moths, but, 
when the fruits are eaten, are most injurious to children, also to stock, and 
should never be allowed to grow within miles of either farms, orchards, 
vineyards, or gardens of any sort. The introduction of noxious, and otten 
poisonous, weeds into these States has beein\ a real calamity, as in several 
cases the advent of destructive insects may be traced to their agency. 


POTATO EXPERIMENTS AT BUNYIP, 1905 - 6 . 

D. Me Alpine, Vegetable Pathologic*, 

The experiments were continued from the previous season, and the main 
object was to test the effect of different treatments in the prevention of 
various diseases, especially that known as brown ring, which is very 
prevalent in some years in the variety known as Beauty of Hebron. The 
treatment consisted in the application of various substances to the seed, 
and spraying the plants when above ground. The substances used 
for the seed were corrosive sublimate, formalin, bluestone, sulphate of 
iron, and lime and sulphur mixed. All the steeps ” were applied to 
the potatoes before being cut, and the sets were allowed to dr} liefore 
planting. 

Owing to the dry season the brown ring did not appear either in the 
treated or untreated plots, but the experiments served to show the sub¬ 
stances which might be safely used in anticipation of their being employed 
for other diseases. Thus a solution of formalin or corrosive sublimate 
is a well-known preventive for “scab,” ^d the tubers were soaked for 
two hours before planting either in corrosive sublimate solution at the rate 
of 2\ ozs. in 15 gallons of water, or in formalin at the rate of i lb. in 30 
gallons of water. A small quantity of “ scabby potatoes were plantcJd, 
and it was found that the scab appeared in the produce, thus showing the 
necessity for planting tubers which are perfectly healthy, and free from 
disease. 

The spray used was Bordeaux mixture, consisting of 4J lbs. bluestone, 

4 lbs. fresh lime, and 30 gallons of water. Poisoned Bordeaux mixture 
was also tried with Paris green added at the rate of about i oz. for every 
TO gallons of water. Spraying has now become a regular and profitable 
practice with the orcharchst, and in view of the possibility of the j^ato 
disease reaching us from New Zealand, it is well to know that this disease 
can be largely controlled by spraying the potato t^s. And not only 
is Bordeaux mixture used for combating tte majority of plant diseases 
due to fimgi, but it has the further useful property of enabling ^ 
sprayed plants to retain their foliage for a longer period than they otherwise 
would. On this aocx>unt the plant is able to extend the growing period, 
store up more material in the tubers, and thereby increase tte yiel<l^ 
The gain due to the spray, as shown in these experiments, is far more 
than sufficient to repay the cost, and this fact should help the pracdcie 
to be all the more readily adopted for the' prevention of disease. 

The accompanying table gives the total yield per acr^ and the per^- 
centage of large potatoes obtained as a result of the various treatments^. 

planting was done during the first week of December, and the 
in' the first week of May, being a little late owing tp the dfy sewn. TliS . 
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average yield in the check plots was 2 tons cwt., and this will be the 
standard of comparison in judging the effects of the different treatments 
on the yield. The highest yield was 3 tons 8f cwt., from seed treated 
with bluestone powder, and afterwards spraying the plants with Bordeaux 
mixture. The lowest yield, and the only one below the check, was 
2 tons ij cwt, from seed treated with corrosive sublimate, while formalin- 
treated seed yielded about 6 cwt. more. The sulphate of iron dip con¬ 
sisted of I lb. to 3 gallons of water, and whole sets were steeped for 
two hours, but none grew, and seed treated with this strength was evidently 
killed. Where sulpnate of iron was used in the form of a powder, the 
seed grew all right, and yielded 2 tons 13! cwt. The spraying with 
Bordeaux mixture on 22nd February was very successful as regards yield. 
With untreated seed, but plants afterwards sprayed, the yield was iif cwt. 
above the check, and where the seed was treated with bluestone powder, in 
addition to spraying, the gain was i ton sf cwt. The increase from 
spraying was not only due to the extended period of growth, but fr<Mn 
its checking the development of such diseases as early blight, which 
appeared in some of the untreated plots. 


Plot. 

Treat tnorit. 

Large. 

Small. 

Total. 

Large 

Total 
per tore. 



Iba 

Ills. 

lb«. 

per 

cent. 

ton cwt. qr. 

1 

Corrosi ve sublimato dip for seed 

2S5 

75 

310 

76 

2 1 

2 

2 

Formalin dip for Becd 

295 

58 

353 

83 

2 7 

1 

.3 

Check 

225 

63 

286 

78 

1 18 

1 

4 

Seed untreated ■—Bordeaux spray in 
Fel>ruary 

Bluestone powdei sown with seed 

347 

66 

413 

84 

2 15 

1 

5a 

170 

62 

232 1 

73 

3 2 

0 

5b 1 

Bluestone pow^der sown with seed and 

193 

64 

257 1 

75 

3 8 

3 

1 

sprayed 







6 ! 

1 Check ... ... ... ** 1 

280 

84 

364 

; 77 

2 8 

3 

7 ! 

Sulphate of iron dip for seed... 

— 

— 

— 


-- 


8 1 

Sulphate of iron powder sown with seed 

314 

87 

401 

I 78 

2 13 

3 

9 i 

Lime and sulphur powder sow'H with 
seed 

246 

88^ 

334 

1 

2 4 

3 

1 








Notk.~ Plots 5 a and 5 b are only half the size of the other*. 


FRUIT TREE MAKING.-WHAT TO PLAOT. 

A, G, Campbell, Assistant, School of Horticulture, Burnley, 

The success of an orchard, like that of a farm, after the site has been 
selected, must depend upon the quality of the material used to stock it. 
This is a primary principle, and, therefore, of no small importance. 
Apart from variety, which may be acxx>rdinff to the wish of the owner, 
or the requirements of the market, there is the vigour of the stock to be 
considered; and vigour and health are what stand at the back of all tlse 
that can , be expected from any living things. Too often orchards, or 
parts of orchards in poor places, have failed simply because the ttees were 
not vigorous enough to meet the demands made upcm them bv the situation. 
Whereas, had tb^ been a degree or two more vigorous, they wodld have 







58^ Journal of Agriculture, [8 October^ 1906* 


been alive and profitable to-day. Youth is the critical time; if the rule 
is recqgtiised and acted upon in connexion with farm animals, why not 
with fruit trees? 


The PxmLic Taste. 

The makin^r or marring of the orchards of the future lies in the nature 
of the young trees, which are turned out by tens of thousands annually 
from the nurseries in several parts of ihe State. The public demand is 
at present for a large tree to plant out, even three-year-olds being asked 
for in some instances. But it is a fact that the larger the tree the 
*ess kindly it takes to transplanting. It is not to be supposed that a 
tree that has made good its foothold into the soil, and has adapted itself 



to the climatic conditions, will take so kindly to removal as one not in that 
condition. It has been proVed that the yearling tree gives the best 
lesults. Further, in order to comply with the public demand, the growing 
stems of young trees are pinched in order to make them throw out second 
growth to form a large head. Though this head may be large in appear¬ 
ance, and seem “ a lot for the money,*^ it is not so in vigour and in quality. 
Shoots, which are forced as late as. December, cannot be equal to those 
that taJce full six months to mature, and shoots of this " unripe character 
can never form the basis of a sound head to the fruit tree. 

Again, the headed tree is already formed as far as the trunk is ooh- 
cem^. The trunk can neither be lengthened nor shortened, and must 
remain at the eighteen inches or two feet allotted it in the nhrsery.^ 14 
is folly to plant an orchard of mixed varieties on one length of 
Strong varieties may be too powerful, and weak varieties too sickly to fruit . 
wdl if both are on a two-feet trunk. The trunk must be allotted accordi®^ ' 
to the inherent nature of the tree; a Jonathan apple, for instanee» on ajeijur 
foot stem, and a William's Bon Chretien pear on a thtee-feet stem, 
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both, imder similar treatment, give an equal profitable result, given 

variety'of tree, also, if planted out of its natural climate, that is, to the 
north or to the south of conditions best suited to it, must have its trunk 
shortened in proportion; so the fruit-tree planter should aim at giving his 
transplanted trees as little check as possible, and he shouki also have k 
in his power to make the trunks of whatever length he deems necessary in 
his district. 

The Kind of Tree to Plant. 

The kind of tree suited to these requirements is undoubtedly the yearling 
whip, that is the season’s clean growth from the bud (which should be near 
the ground), not interfered with in any way during growth. The grow¬ 
ing of this whip entails absolutelv no work in heading and trimming, and 



THE BEST TYPE OF FRUIT TREE TO PLANT. 

450 the cost of production is considerably reduced. Nature is allowed 
to produce the yearling tree in her own way, and no improvement on this 
can be imagined. There are other advantages which tell heavily in favour 
of both the nurseryman and the buyer. Besides being cheaper to rear, as 
well as stronger in "constitution, these yearlings are, in the replanting season, 
very much easier to handle. They are compact in growth, and light in 
bulk, easy to pack, and cheap to carry. 

There are, however, some difficulties to consider bv the way. Many 
varieties will not throw clean whips in the nurswy under the exfstii^ condi¬ 
tions of open planting for cultivation. They i^urt laterally from a 
number of the buds.' This is a aqm of vigor to be welcomed in voung 
trees. The apex of the shock, growing upward as fast as possible, is 
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still not able to absorb all the sap sent up from the roots, so the surplus 
must break out in other parts. Strong shoots at the top of a young fruit 
tree often behave similarly, while those in more crowded parts remain as 
single whips. There are two ways of treating these growths. In most 
varieties they can be cut, in the pruning season, cleanly away, and there are 
found at their base one or two develops buds ready for growth in spring. 
Or, if these base buds are not present, the three best branchlets, about 
the height at which the trunk is to be cut, can be left and pruned to throw 
shoots for the permanent branches. In this latter case, the shoots thrown 
from these teanchlets will be vastly superior in quality to those thrown 
from the pruned second growth of headed trees. 

How TO Obtain the Best Tree. 

If the intending planter waits until next winter before ordering his 
trees, he will find it impossible to obtain any large supply of yearling 
whips. All the nursery stock has been headed durilng the growing season, 
and only those too small and weak at the time when such treatment is 
given, are left to grow a single rod. Arrangement, however, can be made 
with some advanced nurseryman to let well alone, and for as many hundreds 
of such varieties as may be required, to be delivered next winter as straight 
whips four to six feet long, or if with side spurts so much the better. This 
agreement should be made now as the season of growth will soon be round. 


CASTRATIOJiT OF FARM ANIMALS. 

I 

S, S, Cameron^ M,R,C,VChief Veterinary O'fficer, 

Colts are customarily castrated as yearlings; calves and lambs at any 
age up to a year, and pigs at four to six weeks. Amongst racers, horses 
axe “added to thedist of geldings’’ at almost any age, and occasionally 
stallions of other breeds are “cut” and bulls are made “stags” of at 
a later period of life. The operation is the same in all cases except that 
with aged horses in full condition a little extra care in providing for the 
arrest of bleeding is necessary, and for this reason, as also because of the 
liability of aged animals to fracture of bones, the “ standing operation ” is 
often preferred in such cases. The standing operation is safer for the 
animal, if not for the operator, and doubtless as time goes on this method 
will become customary when dealing with valuable 01 high-mettled 
animals of all ages. 

It is advisable that the subjects should be kept without food for twelve 
hours or more before being operated on, and racehorses in training should 
be thrown out of work, and stallions in high condition redtsced by soft 
dfet for several days before. A. further very neoessary precauticm pri^r 
to the operation is to handle the scrotum or purse while the animal is 
/ightj BO as to know that both testicles ate "down,” and Ibat th»e 
rupture. 'When this precaution has been neglected,, colts are oocasioinMl^' 
lost through protrusion of the bowels after castration, losses 

:altagetber inexcusable. ' ' , ' ^'si/S 
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Castration in the Recumbent Position. —^The usual method of 
‘‘throwing.’^ for castration is with ‘‘side-lines/' a collar and heel 
ropeS; made by forming a loop midway between the ends of a long rope^ 
the loop being used as a collar and the ends of the rope passed round the 
hind pasternS; or, if chafing of the pasterns is to be avoided, the lopm 
are passed through rings in hobble straps, put on to the hind pasterns. 
The rope ends are then taken forward, passed under the rope collar at 
the shoulder, and then pulled on from the rear, when the colt, after a 
struggle or two will be thrown gently on liis side, with the hind limbs 
drawn up towards the shoulder. An assistant should keep the head 
steady on the ground, while the two hind limbs are secured with a couple 
of haif-hitches of the heel rope. The uppermost fore limbs may also be 
secured with the same rope, or with a strap. 

Before operating, it is customary to take this opportunity to remove 
any accumulated wax from the sheath, and to wash it, and also the penis 
with soap and water, or with an antiseptic solution—say, one table¬ 
spoonful of lysol or creolin to a gallon of water. The skin of the 
scrotum and inner aspect of the thighs should also be similarly* washed, 
and the operator's hands and instruments should be scrupulously clean-- 
made sterile, in fact, by washing in hot water and washing soda or other 
disinfectant solution. 

The testicles are usually odd in size, and it is advisable to incise for 
the smaller one first, for it is often drawn up and difficult to find after 
the larger one has b^n let out. The testicle to be excised should be 
grasped between the finger and thumb of the left hand from the front, 
and the skin of the scrotum covering it made tense. With the castrating 
knife in the right hand, a bold incisionj is made in the direction of the 
long axis of the testicle, just sufficiently deep to cut through the skin and 
testicular coverings, and expose the testicle but not wound it. The in¬ 
cision should be made sufficiently long to allow the testicle to slip out 
without difficulty; not that the squeezing of the testicle through a small 
opening is untoward, but in order that, afterwards, free drainage of dis 
charges from the wound may be provided. If the wound made is a 
small one, the edges are inclined to curl up and cause a “ pocketing " of 
blood and discharges, and, in the majority of instances, it is the retention 
of discharges so caused which promotes the after-swelling of the scrotum 
and sheath frequently associated with castration. 

The testicle having been extruded, the next step in the operation may he 
carried out in a variety of ways—^but it is always advisable to get both 
testicles out, and cut the muscular or white portion of fee spermatic cord 
before proceeding. 

(1) Searing .—In the old days, before the use of antiseptics became the 
vogue, searing vras the almost universal practice, and it is still as safe and 
satisfactory as any other method. It has been superseded, not on account 
of its non-success, but because the carrying of fee necessary searing irons 
and clams, and the necessity of a fire, made it scxnewhat cumbersome, and 
perhaps also because the new chum at the game is apt to favor, for effect, 
something “ flash " or uncommon in the way of instruments. That suc¬ 
cess attends new methods of castrating is not due/ to their superiority, but 
to the simplicity and safety of the operation by whatever method per¬ 
formed. 

In removal by searing, the spennatic cwd is gripped about an idA 
from its junction with the testicle (at (he opidydimns) by a pair of steel 
or wooden castrating clams> and the faring iron is then applied at a dull. 


588 Journal of Agriculture. [8 October, 1906 

red heat until the cord is severed. Sometimes, in the case of animals in 
vigorous condition with a full artery, a silk ligature may be put on the 
artery before it is seared. On severance, the hot iron is applied to the 
arterial portion of the cord until a good brown sear or seal is made, then 
the clams are loosened, and the seared end of the cord allowed to gently 
slip back, that is, if no bleeding from the sear is noticed. If a jet of 
blood is seen, the clams should be quickly closed, and the searing re¬ 
peated until an effective seal is obtained. 

(2) Caustic Clams, —This is also an old method—successful also, but 
inconvenient in that it necessitates a second visit for the removal of the 
clams on the following day. The clams are of w(X)d and contain grooves 
on their opposing surfaces, which are filled with arsenic paste or other 
caustic. They are appli^ tightly, and fixed one to eadi cord just 
above the testicle, which is theft cut aJway. The clams are allowed to 
remain on for 24 hours, during which time the caustic has effectually 
destroyefl and blocked the artery. 

(3) Torsion, —In addition to the steel clams, a special pair of forceps 
is used for castration by torsion. These forceps are a kind of glorified 
pair of pincers, with flattened and roughened claws, with which the cord 
is grasjoed and twisted until it is severed. By this means, tlie coats of the 
artery are stretched or lorn asunder, and by their elasticity they curl in 
and efficiently block the tom end of the artery so that a clot is quicklv 
formed and bleeding arrested. It should be observed that there is no 
bleeding from the end of the cord Ijefore allowing it to slip back on 
loosening the clams. 

(4) The Kcrasem (French for “ crusher. —^This is an instrument pro- 
vied with a slot through which the loop of a chain, oonstnicted like a 
bicycle chain, passes. The chain kK>]) is passed over the testicle on to 
the (xird, and is gradually tightened by the action of a screw handle, so 
that the cord is compressed and ultimately, severed by l>eing torn through. 
The artery liecomes sealed in the process, as when it is severed by torsion, 
and there is little bleeding from it; but the process is somewhat slow, and 
on that account mainly has not come into that general use which its safety 
and neatness \varrants. 

(5) Castrating Forceps {various)."-M2en\ kinds of castrating instru¬ 
ments have been invented from time to time. The) are mostly of two 
types, of which the “Reliance Castrator and “Kendall’s Emasculator 
may ]ye taken as examples. 

The “Reliance Castratorhas a scissors-like action; one leg of the 
scissors is curved, and has a double blade, forming a slot, into which the 
other blade (single) fits, on the instrument being closed. Both blades have 
serrated edges, and when the cord is placed between them, and their 
closure commenced, the tissues (including the artery) are forced by the 
single blade into the slot between the blades of the double leg, and 
severance is brought about by compression wdthiin the slot and by the 
scissors-like action of the serrated edges. Slowness is required in manipu¬ 
lation, otherwise the artery is more likely to be cut fhan torn through, and 
the sealing is then not effective. 

The “ Emasculator,*' invented bv Mr. W. T. Kendall, M.R.C.V.S., 
Principal of the Melbourne Veterinarv College, is an instrument designed 
to simulate the action of the teeth in biting, and it is perhaps the safest 
and most practical castration instrument that has yet been introduced. It 
resembles a farrier^s pincers, with the face of the claws broadened to about 
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3 inches; one claw has two blades, forming a slot, about an inch deep, 
and into which the single blade of the other claw fits on closure. All the 
blades have dentated or tooth-like edges, but the special feature is that 
the single blade first contracts the slot on its under surface, and when it is 
pushed home on its upper surface. Thus when the cord is compressed by 
the blades it is dragged into the slot and the tearing or biting pressure 
is spread o\er about an inch of the cord. The severance is therefore 
brought about by an inch-long crushing or laceration of the cord, instead 
of by a cutting or tearing at one spot. In using this instrument, the cord 
should -be gripped by the claws, which should then be closed firmly and 
slowly. The testicle may then either be pulled off or cut off at the back 
of blades, and the crushed end of the cord liberated by opening the blades 
gently. 

On completion of this part of the operation, all blood should be washed 
off with the antiseptic solution, and the 'scrotum and inner aspect of the 
thighs anointed with a dressing of lysol or creolin and linseed oil (i to 
100). Tliis for the double puriK)se of deterring flies and preventing 
t'xcoriation of the skin l>\ di.sc'harges from tlx* wound during the healing 
process. 

t'ASTRATiON IN THE STANDING POSITION.—In the absence of a trevis, 
01 narrow crush pen, the animal is best fixed for this operation b) roping 
him close alongside a post and rail fenoei—his off-side to the fence, in such 
fashion as to prevent him moving outwards. For the safet) of the 
operator, a twitch should l)e used, and a side line put on to prevent undue 
freedom of tlie near hind limb. The operator needs to stand close up to 
the near liind, pass tlie left arm in front of the stifle, and grasp the 
testicles with the left hand from the front, so as to tense the skin. With 
the knife in the right hand round the back of the thigh, a rapid rmt from 
l)efore ba('k\Nards is made through the skin lengthways of the testicle— 
first one and then the other. The knife blade should be held so as to 
guard the depth of the cut, and if the incisions are made smartly and 
(lexteroush the horse will do no more than flinch. Flinching at this time 
i.> allowable for the horst% but not for the operator. So effective is the 
first smart <'ut in oow<’ring the horse that he seldom gives any trouble after¬ 
wards, and some ojierators, when dealing with colts, never tother to fasten 
them at all. For the severanct^ of the cord in the standing operation, 
e-ither the “ Ecraseiir ” or Kemdall’s “ EmascuJator ma\ U' used, but 
the former is jK'rhaps |»referal)le, as it can Ije <*asil\ worked by an assistant 
from Ix'hind while the operator holds the chain loop in position on the 
<'ord ; or, the ('aiistic clams may b? affixes! and the testicles removed with 
the knife. 


Untoward Results of Castration. 

Hemorrhage. —Slight haemorrhage always cx'curs after the animal 
rises from the operation, the bleeding being from the vessels of the skin 
and cord—^not necessarily from the spermatic arterv. If the flow is from 
the latter, it will stream down the inside of the limbs, and in such cases 
it is necessary to insert a full plug of carbolized tow or cotton wool, so as 
to favour the formation of a clot on the end of the bleeding vessel. The 
plug may be removed the following day. If plugging fails, the artery 
will have to be ligatured, and to ^ this the horse will have to lie cast 
again, and the artery searched for and picked up with a pair of artery 
forceps. 
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After-SWELLING. —Except this is excessive, no notice need be t&ken 
of it, except to limit the diet and allow the animal to take gentle exercise 
in a small paddock. In some cases, it will be advisable to make patent 
the wound openings in the scrotum with the fingers, and so dis-imprison 
the collected discharges, and it may be necessary to enlarge the openings. 
If the swelling spreads forward to the chest, and is inconveniently exces¬ 
sive, a puncture or two here and there with a clean blade will allow fluid 
to drain away, and relieve the swelling considerably. 

Septic Peritonitis, or Tetanus (Lock-jaw), may supervene in from 
three to fifteen days, when, through the use of unclean instruments, the 
germs of these diseases have gained access to the wo*ind, but the risk is not 
great, as the usual bleeding has a salutary effect in flushing the wound free 
of foreign matter. (For tetanus inoculation during castration, see later 
articles.) 

Rupture (Scrotal Hernia) has been previously referred to. On the 
occurrence of such an accident the only course is to speedily throw the 
animal, swab the protruding portion of lx>wel with a non-irritant anti¬ 
septic, and push it back as gently as possible. The wound must be 
securely stitched, and the horse kept in the recumbent position as much 
as possible. A fatal termination can, however, he scarcely avoided. 

Castration of other Animals. 

The same general directions as for castration of horses may be applied 
to the operation on other animals. In the case of bulls and lambs, the 
manner of ojiening the .scrotum is sometimes varied. The end or tip 
of the purse is grasped and stretched, and a piece is cut off bodily by a 
cross section, so allowing the testicles to be easily extruded. When this 
is done, the .skin of the scrotum curls upwards and inwards, and shrivels 
considerably during the healing process,^ and a bullock so gelded never 
shows or ‘Miandles’' the same amount of ‘'cod’’ as one in which the 
longitudinal incisions have been made. 

Castration of Ruptured Horses. 

Scrotal Hernia —that is, a rupture—in which a portion of the bowel 
has passed through the abdominal wall at the inguinal ring, and 
descended into the scrotum, renders castration in the ordinary way im¬ 
possible; and what is known as the “covered operation” is substituted. 
This, as originally practised, is a tedious operation, and is the subject of 
elaborate explanation and direction in text books on operative veterinary 
surgery. But the method introduced by Williams is far simpler and 
equally safe. Williams’ operation is simply castration with the caustic 
clams, without oj^ening the scrotum. The bowel is pushed out of the 
scrotal sac while the animal is on its back, and the scrotum and its con¬ 
tents—the testicles—are included in a pair of strong caustic clams applied 
tightly above the testicles and as close as possible to the belly. The clams 
may remain affixed until the testicles and scrotum slough off; or, the 
testicles may be removed with the knife below the clam the following day, 
and the clams allowed to remain in position until they drop off. If 
Mdller’s plan of cutting through the skin before affixing the clams is fol¬ 
lowed, great care must be taken that the tunica vaginalis (or inner skin 
covering the testicle) is not incised. 
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THE ELEMENTS OF ANIMAL PHYSIOLOGY. 

TV. A. Osborne^ M,B,, D,Sc,y Professor of Physiology and Histology^ 
Dean of the Faculty of Agriculture in the University of Melbourne, 

(continued from page 458.) 

CHAPTER II. 

Mammalian Tissues. 

The lowest form of life is, as has been stated, the single-celled planter 
animal. The bioplasm of such a cell carries out manifold functions; at its sur* 
fiicc food for fuel and repair is absorbed and waste products are excreted; 
it prepares ferments and chemical antidotes against certain poisons as we 
shall set' Inter ; it is contractile and can propagate the disturbance caused 



Fig. 10.—Bone showing the tube systems cut across; the bone cells with their 
prolongations (coloured black) lie between the tubes. The space in the centre 
of each system contains blood vessels and nerves. (After Sharpey.) 

by a stimulus; it can also store food to some slight extent. The animals 
and plants next in order to these single-celled beings are those which may be 
looked on as colonies or communities of cells. But in such a colony there 
is a certain specialization of labour; one set of cells, for instance, may be 
concerned chw^y with the capture of food, and may allow the other 
qualities of its units to remain in a backward condition. Another set may 
have chiefly to do with the locomotion of the entire colony. As we proceed 
upwards in the scale of life, and especially is this the case with animals, 
we find that the collections of cells become larger and more differentiated 
and each set of cells more dependent on all the other sets, so that its units 
die if cut away from the main mass. When in such a collection of cells we 
find that the reproductive function is specialized, when from one cell (egg 
or spore) there can arise not only repiixiuclive cells but cells representing 
ail the various sets present in the complex, then we can no longer regard 
this complex a® a mere community—^it has become a single individual. 
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As we proceed upwards in the evolutionary scale we find then that 
new groups of cells are marked off from their fellows to carry out some 
function, and that the other cells of the animaJ body are relieved of thiis 



Fig. II. —Bone showing the tube systems cut longitii<lm.dl\ tAfier Rollelt.) 
function. 'Fhis division of labour makes greater efficienr\ j)ossible, f(U the 
whole time and material present in each cell can be applied to the perform¬ 
ance, not of man\ duties, but of mie only or. at least, a few. Thus we 



Fig. 12.—Areolar tissue. The white fibres are seen in wavy bundles; the elastic 
fibres form an open network. (After Schafer.) 

liiid in muscle a numl>er of cells so altered that contractility is the chief 
or only function which they retain, whilst other powers have been sup¬ 
pressed. Each muscle cell can contract, and contract more forcibly than 
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any single-celled organism, but only when waste material is removed, when 
it is shielded from injiir\, when it is kept at the proper temperature and 
washed witli a solution of the proper concentration and chemical com¬ 
position—and all b\ the laljour of other cells, which, in their turn, are 
ai ranged in groups, ea('h group carrying out some single or simple set of 
functions, and all of them forfeiting tlie ])ower of contractility. 

Such a division of labour finds a parallel but by no means so perfect 
in communities of men. The hagher the civilization the greater is the 
specialization of dut\, and the more dependent is f>ne grouj) on another. 
We can see at the present day that the tendency is for men not onl\ to 
apply themselves to one trade or profes»sion, but to sj>malize in it. whilst 
Ollier parts of the same calling are specialized in b\ other men. and all the 
time the other necessities of life art^ being attended tu b\ other groups of 



^ ig* * 3 -—Ordinary cartilage. (After Schafer.) Fig. 14.—Caitilage at the end 

of bone catering into a joint. 


specialists. Now just as this tendency to specialize is regarded as an 
essential and a proof of advancing civilization among men, the same ten¬ 
dency to specialize amongst cells of the animal Inxly has meant advancing 
organization of the body or evolution. 

Every animal starts life as a single cell (fertilized egg). The tvll 
divides into two, and each daughter cell divides and subdivides repeatedly. 
Even at an early stage of development the cells display a differentiation 
into two or three groups. As growth and cell multiplication continue, 
more and more differentiation is discernible until, in the mature animal, 
the differentiation reaches its limit for that particular species to which the 
individual belongs. The structures, therefore, which are found in the 
animal body may be classified according to the type of cell of which 
they are compost—in other words, may be classified into tissues. 
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Connective Tissues. 

The cells in a particular group, relegated to a particular function, could 
not act properly unless supported and held in position. Moreover, each 
group must retain its proper place and not be liable to any great alteration 
in position or shape. We find then that between cell and cell there is 
always a cementing substance or intercellular substance even when the 
cells are apparently in close contact. This intercellular substance, though 
outside the cells, has been derived originally from cells. But such a union 
is not sufficient for the body’s needs, and thus it comes about that certain 
tissues are set aside to act in a purely physical manner, to support and bind 
rhe cells of active tissues together, to hold organs in position, and to give 
rigidity and elasticity where such is recpiired. Such tissues are connective 
tissues, and in them we find that tlie intercellular substance is often in 
great exce«»s of the cell proper though dependent on the latter, for, if 
separated from its cell, it undergoes degenerative changes. The cells in 
connective tissues ha\e no si)ecial function to perform, except to nourish 
and to maintain the physical condition of the tissues; their activities there¬ 
fore are small. 



FIr* —Kndothelium. (Afte<r Klein.) 


In FIBROUS TISSUE such as we find in tendon (sinew), the intercellular 
substance is composed of fine fibres which, thi>ugh readily bent, are ex¬ 
tremely tenacious and almost unstretchable. If the fibres are densely 
interwoven and spread out to form a flat membrane sucli a tissue can act as 
an envelope or tough capsule, as in the eyeball, testis, &c. In bone we 
find fibrous sheets, some forming a series of tubes one inside the other, 
some running from one set of tubes to another, and each bolted to its 
neighbour by fibrous pegs like layers in the sole of a boot. Even this 
dense and well riveted tissue is not rigid enough for the body’s needs, 
and so mineral salts, such as calcium and magnesium phosphates, are pre¬ 
cipitated through and through the fibrous sheets. 

The DENTINE or ivory of teeth is composed of very minute tubes of 
fibrous tissue which lead from the tooth pulp to the inner side of the 
en^el, and, like bone, are hardened by deposition of mineral salts. 
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In ELASTIC TISSUE the fibres have a different chemical constitutic^ 
which confers on them very different projjerties—they are highly elastic in 
the sense that indiarubber is elastic and, in const<tuence, this tissue is 
found in parts where frec^uent strc^tching is necessary without producing a 
permanent ch'uige. All the larger quadrupeds have a strong band of 
elastic tissue (ligamenium nuchae) running from the head along the back 



Fig, ib.—Section of skin. (After Cadiat.) 

of the neck and firmly joined to the spine. This ligament saves the animal 
a great amount of muscular exertion by helping to keep the head up or to 
raise it when lowered. Elastic tissue js also found in the arteries which 
are subjected to varying pressures of the blood within. 




Fig. 17.—Section of the lining of the bladder. (After Schafer.) 

When the intercellular substance is composed of a very loose network 
of fine fibres, some elastic and some fibrous, the tissue is called areolar. 
Areolar tissue is admirably adapted for holding in its meshes the active 
cells of other tissues; it enters into every muscle and nerve, supporting 
the c^lls and collecting them into bundles. It also enters into every gland, 
binding the lobes of the gland together. 
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Cartilage, or gristle, is really a form of fibrous tissue, though in some 
forms the fibres have lost so much of their distim'ti\eness that the inter¬ 
cellular substance looks tranisparent and glassy. In a few parts of the 
body, as in the pads between the bf>nes of the si)ine, fibres are present, and 
are elastic. In all forms of cartilage the cells are fairly numerous, and 
fibres, when thev can be seen, have only a short course. Cartilage 
functions a-s a, pad with a smooth surface on the ends of Ixmes when these 
take part in forming a joint; it is also of use where some rigidity is 
re(]uired, but where a certain amount of flexibility must also be retained. 
l‘hus the ribs are joined to the breast Ixxne by cartilage, the external ear 
and the mwtrils retain their shape by it, and the windpipe is kept oix*n by 
rings of this tissue. 




Simple glands. 


Terminal pieces. 


Compound glauds. 


Fig. 18.—Section of''mucous membrane Fig. iq.—S imple and compotind 

of stomach showing simple glands. (After tubular glands. (After Stohr.j 

Schafer.) 


In all connective tissues there are spaces, some like long tubes, but 
mostly irregular in shape. The spaces are lined by endothelium, which 
consists of a membrane formed of flat cells one layer deep. 


Epithelial Tissues. 

Epithelial tissues are composed of cells with well-defined nucleus and 
a protoplasm that does not branch. The cells are never completely isolated 
one from another, and as a rule but little connective tissue is found in 
epithelial structures. In the skin and in the lining membrane of the 
gullet, tongue, and bladder, epithelium forms a membrane composed of 
several layers of cells ; in the lining membrane or mucous membrane of the 
stomach, gut, and breathing passages it is one cell deep, each cell being 
joined to its neighbours by a small amount of cementing substance. 
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All glands which form a secretion and discharge this secretion by a 
duct are formed of epithelium. To understand the structure of a gland 
it is necessary to know that when epithelium is not merely protective, as 
it is in the bladder and the skin, it is either absorbing material's, as in 
parts of the food canal, or is secreting^ that is to say, is manufacturing 



Fifj. 20.—Txpical section through gland. (After Harris.) 


St-me substance out of the nutriment supplied by the blood, and is pushing 
(las substance outside the cell walls into collating tul)es or ducts. Each 
gland may, in fact, be looked u}X)n as a factory for the production of some 
sixfccial material; the epithelium of a salivarv gland, for instance, secretes 



Fig. 21.— {a) Scheme of a segment of Fig. 22.—Scheme of liver lobule, 

a terminal piece of an ordinary tubular (After Stbhr.) 
gland. {b) Scheme of a segment of a 
terminal piece of the liver. 


saliva, the liver secretes bile, the lachrymal glands secrete tears, &c., &c. 
It does not follow, therefore, that the functions of all epithelium glands 
will be the same, even glands which are remarkably alike under the micro¬ 
scope may manufacture totally different substances. 
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Now, if u secretion has to be poured on a surfac'e which is limited in 
extent a great increase in the number of active cells can be effected if por¬ 
tions of the surface are dimpled. This dimpled epithelial surface is in 
rea.lity a gland, and is found as such in the inner wall of the gut and part 
of the stomach. But this process of dimpling can go much further, and 
the tube can be coiled as in the sweat glands, or branched as in the testis, 
or branched and with pockets on the branches as in the salivary and mam¬ 
mary glands and pancreas. A cross section through the tube or pocket 
gives the characteristic appearance shown in Fig. 20. The liver is in 
reality a gland of the second variety (branched tube) though here the 
structure is more c'omj)l'ex than with glands generalb 



Fig- 23-—Gland cells. {a) At rest. {b) After a short period of .activity. 
(c) After a long period of activity. (After Langley. 


The secretions from these glands pass along diu'ts which are lined by 
a single layer of e])ithelium. In all cases the glands can be divided into 
lobes and the lobes into lobules, which are really terminal branches, 
lyobules are held to lobules and lobes to lol)es by connective tissue. 

The progress of secretion in a gland can be follo\ved under the micro¬ 
scope. In a gland which has not secreted for some time the cells can be 
seen to Ix^ filled with granules which re])resent material ready for a rapid 
change into the special .setTclion of the gland; when the gland is stimulated 



Fig. 24.— {a) Small portion of muscle natural size, {b) The same magnified 
five times, (c) A few fibres highly magnified. (After Sharpey.) 


into activity the granules diminish in number whilst secretion is poured 
into the space or lumen between the cells. If a gland be stimulated to 
exhaustion no granules are visible, but on letting the gland rest the granules 
are built up anew from the nutriment brought by the blood. 

Epithelium, when it forms skin, hair, nails, tooth enamel, horn, 
feathers, scales or transparent parts of the eye, is devoid of blood vessels, 
but glands composed of this tissue are richly supplied. 
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Muscular Tissues. 

1 ’he essential elements in muscular tissue are cells in which the faculty 
of contractility is carried to a high degree of perfection. There are three 
tvpes of this tissue from a functional as well as a microscopic stand-point. 
Ip the muscles attached to bones and which are under the control of the 
will, hence called voluntary or skeletal muscles, the cells are long, thin, 
unbranched cylinders which show a well marked cross striping, and have 
each a nucleus placed well to one side. Each cell is enclosed in a thin 
sheath of connective tissue which insulates one cell from another and helps 
to form the attachment to sinew or bone. The muscle fibres, formed of the 
cells and their sheaths, are grouped into bundles by means of connective 
tissue strands which carry blood vessels, nerv’es, and a variable amount of 
fat. A second form is heart muscle; here the cells are short and squat, 
have branches which unite with neighbouring branches, and have their 
nuclei in the centre. Like skeletal muscle cells they show a well marked 
cross-striping. A third form is smooth or involuntary muscle which is 
concerned with the movements of those organs such as the stomach, gut, 
bladder, uterus, 8:c., which are not under the control of the will. The 



Fig. 2q.—Muscular fibre cells Fig. 26.—Muscular fibre cells from 

from the heart. (After Schafer.) the muscular coat of the small intestine's 

—“smooth muscle.” (After Schafer.l 

cells here, are short in length and taper at lx)th ends. The nucleus is in 
the middle, and is elongated in shape. In \\oth heart muscle and smooth 
muscle connective tissue carrying nerves, blood vessels, and fat is present, 
but it ne\^er forms an insulating sheath for the contractile cell. 

Lymphoid Tissue. 

This tissue, as it is found in the spleen, tonsil, lymph glands, &c., is 
simply areolar tissue packed with small round cells. The full significance 
of organs composed of this tissue we are far from imderstanding, the little 
that is known will be given in the chapter on blood. 

Fat or Adipose Tissue. 

With the exception of a connective tissue framework whicli carries blood 
vessels and nerves, adipose tissue is composed entirely of cells, in each of 
which an accumulation of fat has occurred to such an extent that the 
nucleus, with only a small amount of protoplasm around it, is pushed to 
one side. 
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Fat acts as a valuable store of fuel food ; it also serves as a padding 
filling, up spaces, and so holding organs in position and shielding them 
from injury ; under the skin it forms a noii-cx>nductive layer which prevents 
the heat of the lK)dy from escaping too rai)idly. 


tr. 



Fig. 27. —Section of spleen showing lymphoid Fig. 28. —Fat cells, showing 
tissue. (After Schofield.) ' nuclei at the sid (After Klein.) 

Other Tissues. 

The blood, which is generally reckoned as a tissue, and the structures 
present in the nervous system, 'are so specialized and important that a 
description of them had better be deferred until their functions are dealt 
with. 


THE MELBOURNE ROYAL AGRICULTURAL SHOW, 
SEPTEMBER, 190(5. 

A. T. Sharps Assistant Editor, 

The 1906 exhibition of the Royal Agricultural Society, which was held 
fuom the 4th to the 8th September, was a very snooessful one from practi* 
cally every aspect. The weather conditions were very favorable, and jhe 
entries, which numbered over 6,000, constituted a record for any Australian 
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During the year many improvements have been effc‘eted at con¬ 
siderable cost by the society, and they tended to greatly increase the 
comfort of visitors. The stock exhibited were very high class. Thanks, 
to the courtesy of the proprietors of the Australasian, a typical illustration 
is reproduced on the front cover of this journal; the cow shown is the 
champion Ayrshire, “Ada H. of Glen Elgin,the property of Mr. T. A. 
Grant, of ‘‘Glen Elgin,” Toolern. The machinerv and farm aj>pliances 
were nuimerous and up-to-date, and were closel\ inspected. The financial 
result was eminently satisfactorx, the ])rofits totalling no less than j£5,553* 

As usual, the Department of Agriculture was well represented. Its 
special pavilion was thronged dail\ b\ sightseers, who were greatly inter 
ested in the exhibits of the various branches. Mtssrs. Crow^e and Knight 
had the control of the exhibits, and were ably assisted by the other depart¬ 
mental officers. 

'Fhc Dairy and Export branch had a splendid series of exhibits, b'irst 
and fort‘mosl was that representing the butter industry. Some interesting 
figures which surrounded the exhibits struck the eye of each visitor. Since 
the inception of the exi)ort trade in 1888, Victoria’s exports of butter 
have totalled 16,936,690. Whilst every one is pleased that such an 
extensive trade has l)Hcn built up, it is also en(x>iiraging to know that it is 
capable of L)cing largely developed. In 1905 Great Britain im])orted butter 
to the \alu(‘ of ^-21,585,632, of which we sent 736,789. We have 
therefore nothing to fear from over-j)roduction when this and many other 
markets are open to us. In addition to the butter, there was also an 
attr<u:tive exhibit of cheese of many kinds and sizes. Further on, milk in 
various forms—condensed, (xmcentrated, sterilized, humanized, dried, &c. 

-was eft’ectively shown. The meat ext)ort trade was well to the fore. 
C'arcasses of mutton, lamb, and pork were on view, and proved a valuable 
objec'tdesson to many. For the sake <>(' com])arison. unsuitable carcasses 
were also hung, and showed clearlv what should U* avoidetl. In close 
proximity to the carcasses there was a fine display of tinned mutton, beef, 
and rabbit- roast, boiled, spiced, corned, lunch, &c. As in former years, 
poultry and eggs were .sf)erial features. This department was under the 
su})erintendenc;t' of Mr. Hart, who also gave daily demonstrations of 
poultry dr(\ssing. 

The exhibit of the Field Branch attracted a good deal of attention. 
Mr. Lee, Agricultural Superintendent, had a unique tx>llec:lion of soil 
cores, illustrating some of the different tyj.)es of soil preA\dling in Vic¬ 
toria. The cores, of w’hich there were 50 on view, clearlx showed the 
relative depths at which the changes in colour o(x'ur. The ('ol lection was 
quite •original, and oiie calculated to arouse the interest of the public, and 
at the same time form the basis of an important development of soil 
investigation. Upw’ards of loo other cores have also been secured, but 
owing to limited space they could not be .shown. The mechanical analyses 
of several of the samples were also on view. The arrangement was very 
goo(j, and the whole decidedly educational. Mr. Lee also had a nice 
collection of wheat, oats, and barley, grown last season on the various 
experimental plots. 

Mr. J. Knight, of the Rural Indastries Branch, had quite a varied 
collection under his control. Prominence was given to flax cultivation; 
the products of both the Linum and Phormium varieties w^ere shown in 
all stages. Mr. Knight obtained a large amount of valuable informa¬ 
tion regarding the latter when he visited New Zealand rw^ently, and was 
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therefore besieged with inquiries. Samples of the maize and cow pea 
seeds recently imported by the Department, and an effective exhibit of 
preserved and dried fruits, were on view. Throughout the show interest¬ 
ing demonstrations of fruit grading and preserving were given. A new 
method of preserving fresh fruit was brought prominently under notice 
by the exhibition of several cases of apples (Jonathan, Yates, Munro’s 
Favorite, and others) and pears (Harrington’s) whidi had been picked 
for upwards of 22 weeks, and were still in good condition. Certainly if 
the discoverer can obtain equally successful results with large quantities, 
the fniit trade will be revolutionized. 

The Vegetable Pathologist (Mr. D. McAlpine) exhibited a large 
number of specimens and plate.s, illustrating the fungus diseases which 
affect cereals and fruit trees. An extensive collection of grasses was also 
staged. 

The Entomological Branch was well represented, and Mr. French’s col¬ 
lection of birds, insects, &c., was greatlv admired. In these days, when 



EXHIBIT OF FIELD BRANCH, SHOWING SOIL CORES. 


nature study is receiving so much attention, it is not surprising that the 
fine lot of life histories of noxious and beneficial insects was closely in¬ 
spected. Over TOO additional life histories were exhibited this year. 

For the first time since the pavilion was erected, the Botanist’s Branch 
was represented. The exhibit, although rather unpretentious, was never¬ 
theless educational. The principal feature was the collection of "pro¬ 
claimed plants ” of Victoria, which are being dealt with in the 
Journal. 

Advantage was taken by Mr. Kenyon, Engineer for Agriculture, to 
bring the benefits of the silo under the notice of visiting farmers. A 
, partially built silo was erected outside the pavilion, and Mr. Kenyon 
was kept busy supplying necessary particulars to intending builders. 
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Mr. Seymour (Petato Expert) and Mr. Temi^e Smith. (Tobacco Expert) 
had interesting exhibits, and dispensed a large amount of valuable infor¬ 
mation to growers. Every year brings an increase in the number of 
varieties of seed potatoes, and growers are naturally anxious to obtain 
the opinion of the departmental expert as to their value. The tobacco 
industry in Victoria is decidedly on the up-grade. Double the area is 
under cultivation, many growers are adopting up-to-date methods, a 
number of the best varieties have been established in the different districts 
suitable for their cultivation, and the market is improving. 

The Publication Branch had a good stand, and the wall space was 
utilized to the fullest advantage in bringing the variouis publications of 
the Department under the notice of the producers, in whose interest they 
have l)een issued. The officer in charge, Mr. Kemp, distributed specimen 



FIBRE EXHIBIT. 


copies of the Journal to visitors. Mr. Bramwell, of the Closer Settlement 
Branch of the Lands Dej)artment, was also in attendance, and supplied 
suitable literature to inquirers. 

The annexe allotted to the Agricultural Colleges was fully availed of. 
The majority of the exhibits were from Dookie College, but Longerenong 
College, which was recently reopened, also contributed some, which clearly 
showed that good work had already been done under the sujierintendence 
of the principal, Mr. Sinclair. “How Wheats are Made” was brought 
under prominent notice by Mr. Pye, principal of Dookie College, who 
has achieved considerable success as a hvbridist. 
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FOURTH CONVENTION OF THE VICTORIAN CHAMBER 
OF AGRICULTURE, JULY, 190(‘>. 

{Continued from fage 555*) 

IX,—THE FRUIT INDUSTRY OF VICTORIA. 

C. Bogue Luff matin ^ Principaly School of Horticulture and Small 
Farmings Burnley. 

As I am constant!} engaged in line training of fruit-groovers and in tiie 
management of orchards, I will endeavour to explain the ix)sition and 
wants of the fruit-growing industry. From a fruit-growing stand-point, 
the |K>sition, climate, and natural resources of Victoria render her the most 
favoured of the southern States of the Commonwealth. Transit facilities 
are also the most expeditious. The local market for fruit is the greatest, 
and tine first and general cx)st of orchard work is less than in anv State 
exce])t Tasmania. The natural rivals of Victoria outside the Common¬ 
wealth are few—Ca|)e Colony and New Zealand alone having the same 
season and choice of fruits, such as are desired in the European markets. 
(Of such fruits as can be preserved, Victoria has man\ rivals, but, at the 
same time, advantages in season which enable her to maintain profitable 
trade.) 

Victoria is the most self-contained of the Australian States, since she 
produces all the fruits she requires, excepting those of a jmrely tropical 
character. She also ex])orts largely fresh fruits, dried fruits, and sweet 
preserves. No other State has a fruit trade of such magnitude, nor 
exports to so mau\ markets. It is, therefore, my desire to place before 
you some important facts, and to enli.st your sympathy in such ways as 
will give greater value to our fruit industry. 

In the first plac'e, we may ask which are the biggest questions for the 
growers, the State, and the business section of the community ? I would 
direct your attention to the following points: - 

1. The position and deficiencies of existing fruit-growers. 

2. The functions, achievements, and aims of the State as an educa¬ 

tional and guiding force. 

3. The business side of the fruit industry. 

The grower asks for general instruction and advice. It would be a 
mistake to overlook this fact. There is not a single brancli or detail oi 
the fruit industry of which many engaged in it are not hopelessly ignorant. 
Thus, one man, understanding and having good soil, knows nothing about 
tr^s or marketing. Another ignores draining or manuring or pests. A 
third cannot estimate the influence of climate, or make any intelligent and 
safe move. Many have irrigation water, and few know how and when to 
use it. Hundreds of men have chosen bad sites or unsuitable kinds for 
the climate, soil, and position they occupy; and thus we find in every 
district a great deal of discontent and a strong desire for instruction in 
the various branches of fruit-growing. Then the purely business side 
asserts itself, and 1 venture the statement that it is rare indeed that a good 
fruit-grower is also a good business man. The genuine lover of orchard¬ 
ing is sh/v of the world and its ways. Hence he has serious difficulties in 
selling his wares. 
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Let us not forget that the faculty for management is rare; that of 
every hundred men pitch-forked into fruit-growing—and they were pitch- 
forked into it some twenty \ears ago—not ten have sucb an all-round grip- 
of themselves and their work as to w-arrant its being a satisfying and home¬ 
making venture. 

Therefore, as 1 have said, the orchardist asks for general instruction. 
From the State he asks for every kind of assistance, but, of course, this is 
impossible, as no Government can endow a man with business habits, 
jjreater industry, a broader outlook, or that kind of intelligence necessar) 
to successful orchard work, Shortlv, I wiW tell \ou w'hat the State can 
do, and then what the business world can do. to impro\'e the conditions 
of the fruit-grower, and to give increase oi valut‘ and j)ermanence< to the 
industry. But l)efore I f)rfK^eed to this let me say frankly that it is 
not given to every man who tries it to succeed 1)\ cultivating fruit. The 
on'hard is no as\ ium for the fool or the idler; nor does it follow' that sound 
intelligence cannot go wn>ng. If the natural aptitude for the work is not 
there, it matters not what ma\ be. Summarized, as a t)eople— 

r. We lack order. 

2. Work is intermittent where it should l)e constant. 

3. 'fhe lack of self-control is all too fre(]uent. 

4. Mone\ is the onl\ thing sought, where a home is the most 

needful. 

5. The dis[)o.sition to make “a rise” and move on is ])ainfully 

common, and amid all, the waste is awful. 

6. Most on'hardists fail to keep soil-making animals. 

Admitting that all the above are ugly leak-holes and drains uiK>n any 

estate, it will not U* ditficuit to account for failure and discontent. 

Instead of exj>ecting anything to supplant work, the average grower 
must make up his mind to do more. He must lx>th make and maintain 
Jiis soil. He must not exploit and exhaust, but develop and enrich his 
land. He must stas at home, a«id feel at home. He must help to secure 
a reputation for his district rather than for his own bit of produce. He 
must kee]> such heavy animals as cows and pigs. I have b^n saying this 
for years, and, hajjpiU, it is mnv I>eginning to dawn on the fruit-grower 
that it is right. Ever\ fruit-grower should keep cows and pigs in pro¬ 
portion to the amount of manure his soil and trees need. Of course, if 
he intends to remain a fruit-grower he will regard the animals as the 
merest by-products -soil-making factors. It is only near to towns and 
large natural manure sup]>lies that animals maf be disregarded. Such 
districts as Doncaster will always be independent of animals; whereas 
they should eixist b\ thousands in all regions remote from tow'ns. Now', I 
am aware that before we can induce the fruit-grower to do this we must 
teach him a great deal, and possiblv eliminate a good many from the pre¬ 
sent list. 

We mmsl teach him in the aggregate, and, as far as possible, in the 
particular, a great deal that he does not know al)out soil and trees, sorts 
and seasons, markets and methods, and place* before him as many profit¬ 
able examples as we can in the wav of well-managed and pa\ ing estates. 
Another serious—almost incalouilable—loss has ocemred through lack of 
concentration. Small men suffer from isolation; and everv line of fruit 
would yield more in the aggregate if it were grown in fewer districts. It 
is rare indeed that the commercial fruit-grower succeeds best by having 
many sorts. And this applies to the growers of anv one place. The 
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more unanimous they are in their choice the more likely they are to build 
up and maintain a safe market. We want certain districts to achieve 
reputations for certain fruits; and, further, we want to discourage plant- 
ing in many quarters. Victoria has, roughly, four climatic zones, and 
these place our commercial fruits in four more or less distinct groups— 
Norths west, north-central, high-central, and south coast. 

Tasmania and Mildura are the two favorable examples of the value of 
concentration and unity of aim In both instances the growers have been 
compelled to adopt the same methods, and employ the same means of 
transit and marketing. The results forbid any argument. Now, the 
State is doing its part by— 

1. Providing a School of Instruction, and complete orchards and 

accessories at Burnley. 

2. By instruction through the medium of the Journal, and special 

reports. 

3. By meeting every inquir\ bv post or in person. 

4. By giving lessons in general orchard work throughout the State. 

5. By having insjiertors to advise about diseases and pests, and 

.secure their eradication. 

6. By six demonstration orchards, in as many zones, where special 

groups of fruit are chosen, and soils and men selected most 
capable of showing what can and should lx‘ done to secure a 
permanent return. 

Now, 1 presume that .1 lK)d\ of this im])ortanoc is desirous of aiding 
every industry which it selects for discussion, and that being so, I would 
warn you against the danger of pushing the higher education of the agri¬ 
culturist too far—that is, the training of those who are expected to l)exx>me 
actual producers. Curious and hair-splitting students will be of no value 
in the field. I speak with some ex|H‘rience. and as much sincerity, on this 
subject. If we are to fit men for the land we must teach them bv and 
on the land. A little theorv and a great deal of solid practice is wanted. 
P. G. Hamerton—one of the sanest of writers on this subject, says--- 
** No acquirement really becomes our own until we make constant use of 
it for ourselves. Educational exj>eriments may provide the instrument, 
but they cannot insure its use.'’ M. Rister, Director of the Institut 
Agronomique in Paris, declares — “ Ordinary farm work cannot l)e suc¬ 
cessfully combined with scientific teaching. If you pursue both practice 
and theory, you wdll make bad practical men and bad scientific men. Our 
pupils require all their life for becoming practical men." Now, I know 
this to be absolutely true. I have had the training of hundreds of regu¬ 
lar students, and I have met and advised thousands of men in all parts 
of the State, as well as in other countries, and I have always found that 
the studious student would make no fruit-grower—he was impatient of 
following the plough, or doing such a common-place job as packing apples. 

I must speak of these things because man is a part of our scheme, and if 
we fail to recognise the ordinary disposition of human nature, we shall 
make no improvement in this fruit industry. 

I cannot refrain from saying a word in favour of the jam factories. 
Not so long ago the average grower disliked these exceedingly. Now they 
are recognised as a great boon. As a matter of fact, they have been the 
salvation of some branches of the fruit industry. And, as this is the 
result of^ intelligent organization, may we not hope to have merchant 
growers* just as we find in France, Spain, Italy, the Levant and America? 
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I know that it is almost dangerous to talk about servants and masters at 
this time of day, but there is no doubt that we have thousands of men on 
the land who, unable to manage entirely for themselves, would be infinitely 
better off if working as part of a large organization. I know that there 
are many difficulties in the way, as ail the failures are not side by side or 
representing one industry. But, apart from any absorption of the existing 
small estates by large firms, the merchant producer, with his fruit farm, 
could help the industry amazingl\. 1 have l)een trying for years to bring 
him into existence, an(l 1 must confess that so far I have Ix^en unsuccessful. 

We need a large orchardisl in every imjx)rtant district, equipped with 
the means of giving a tliorough field e'xjierienre to students who pass with 
credit through such institutions as Burnle\, Rutherglen, and Dookie. It 
is impossible to teach business habits and general estate management in a 
school. The Princijial manages, therefore all others are relieved of re- 
six>nsil>ilit\. There can be no wisdom in training Ixiys wdth small or no 
<*apital on big estates. It is cruel ! They may be schooled in large insti¬ 
tutions, but their practical training must be on areas similar to what they 
are capable of owning or managing. I'his applies to agricultural training 
in all its forms, and it is a verv remarkable fact that it has so far been 
completelv ignored throughout the length and breadth of Atistralia. 

it is for those depending on, and lielieving in, the fruit industry to 
improve matters by providing the field training. Small men have not the 
accommodation for students; hence the State mav here and there assist. 
Failing any reliable instructor and leader in the country, the student must 
needs go amongst men le.ss orderly and less informed than himself. He 
knows what is right, but lacks the power, through want of experience, of 
putting it into practice. Moreover, he may be an excellent man, yet 

entirely wdthout capital. He cannot start as a manager, since he has too 

little exp(*rience, and large estates are too few aiul irregular. Now, what 
w^e can, and should do is to er|uip places in the countrv for the reception 
of our youths. Various wa\s are possible in the form of awards to the 
owners of these estates. Each needs a skilled manager, w-ho might for 

a time at least paid from three sources - the owmer of the estate, the 

Government, and the district association. The four distinct training grounds 
w^anted are:— 

1. The State Institutions. 

2. Tile merchant producer. 

3. The State-aided fruit farmer (Dei>artment of Agriculture). 

4. The large private grower, giving instruction in the field. 

The industry would soon increase and improve in every wa\. All the 
above should be able to supply one or more fields. Consider the advantage 
of, say, only six such training grounds, taking two or three young men 
each year. In a very short time, w^e should have men seized of the neces¬ 
sities of every part of the State. Those places which are dragging and 
failing would Ixn turned to shape and use, and a safe balance struck be¬ 
tween purely scientific and practical field work. 

I incline more and more to the belief that our teiaching must be 
regional for, when all is said and done, you cannot apply any agriouiltural 
rule over a very big piece of country. Our University, public and State 
institutions, can give the ground wwk, but when it comes to obtaining 
experience, that must be sought where it is intended to apply it when 
gained. Hence, if we could have a fruit farmer working on thoroughly 
business lines, such an one would set u]) a standard for the whole district; 
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he woirid be a safe man to instruct others, and there would be no danger 
of youths desirous of becoming masters of thei craft failing for lack of 
opportunity. I would have one of these in every district. I know that 
it would lx* difficult to find really good men and estates, but the diffi 
culties are not insurmountable, and we shall have more serious ones unless 
we do something of the kind. 

Now, if we adopt some such scheme as this, we can look into the 
future with some ho]^. We know the country Ijetter—its favorable and 
unfavorable areas. We can defend ourselves against lxx>ms and the 
lxx>mer class. Of markets, we are well a(!(]uainted, and we know what 
is wanted, and what pa\s lx?st. Enormous areas fa\orable to tin* growth 
of the best class of apples and i^ears, as well as the smrdl preserving fruits, 

are to be found in the southern and central districts. The western dis¬ 

trict, and the drier parts of Gipi>sland, will vield the export fruit farms 
of the future. We must never forget that our onl\ hojDe is in the \oimg. 

If we will take a thoroughly disinterested view of our jx)siti{>n and re¬ 

sources, and provide safe stepping-stones for those who would li^■e In the 
land, the fruit industry ('an Ix' made of great value in our industrial and 
s<K:ial life. 


X.-TELEPHONE LINES IN COUNTRY DISTRICTS. 

Jo/zu Hcskctli, Chief Electrical Engineer. /^(Ksfmaster-Gcucrur ^ 
Departmenty Central Staff, Melbourne. 

'rile intention of this paper is to descriU* briefly the different class(^s 
cf telephone lines in country districts, the comlitions under whif'h lhe\ 
may lx? erected; and the fiest methods of erecting and maintaining such 
lines. It is just as well at the outset to consider how many different 
Classes of ('ountry di.strict telephone lines there are. 

First, there are those entirely on the land of the user, such as those 
connecting a head station with out stations* and boundary riders^ huts, or 
connecting a farmer's rt*sidence with other buildings on a large holding. 

Second, there are telephone lines which extend bevond the land of one 
individual to connect with a second farmer or station, but which lines do 
not go beyond the private lands of one or more persons. 

Third, there are telephone lines which, in addition to being partly on 
private land, cross, or are erected for part of the distaiK'e along, public 
roads, to connect with the nearest post office, telegraph office, or tele]ihone 
exchange. 

‘By the Post and Telegraph Act ipoi, Set'tion 8i. telephone lines of 
the first class may lie erected by the user without any reference to the 
Postmaster-General, provided that the line does not go beyond! the land 
in the on'upancv of the user. If, however, the line does cross any public 
road, or extend into the land of any other owner, and so becomes a line 
of the second class, then the permission of the Postmaster-General must 
be obtained before the line is erected. This is necessary .so that control 
oi all telegraph lines (which includes, telephone lines also), which has been 
vtsted in the Po.stm aster-Genera I, may be conserved. Without some such 
control no properly co-ordinated sy.stem of telephones could be efficiently 
and economically constructed. The regulations as to such lines are, 
howev’er, made as liberal as jiossible, and the licence-fee charged bv the 
Postmaster-Cieneral on the portion of wire erected by the user is only 
per annum for each holding over which the wire passes. 
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The third class of line, that used to connect farms or stations with the 
nearest post office, telegraph office, or telephone exchange, may Ije con¬ 
structed partly by the user and partly by the Postmaster-General. Speak¬ 
ing generally, the Postmaster-General reserves the right to construct any 
telephone line within a town toundaxy, the user constructing the portion 
outside the town lx)undary, or where i>oles of the Postmaster-General are 
not available. There are, however, surveyed townships which are not 
closely settled, in which it may be advisable that the Poslmaister-General 
should grant permission for the users to erect the Avhole of su('h lines, everr 
up to the post office. The revised regulations ])rovide ff>r this. But 
wfen the country district lines have obtained connexion with any post 
office, it is quite possible that this particular post office may ha\e no 
o nnexion with the general telegraph or telephone system of tlu* Common¬ 
wealth, and the question miturally arises, how is such a connexion to he 
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obtained? In such a case the regulations provide that the telegraph or 
telephoru* st^rvice will be extended to the pf^st office on one nr other of the 
following terms: — 

Fir.st, without guarantee; when it is shown that the annual revenue 
will equal lo jier cent, of the capital co.st, jilus the cost of operating. 

Second, with a guarantee: when the rexenue is not estimated to ec^ual 
at once the amount rexiuired as stated in First,’' but is estimated to 
equal this amount within seven \ear.s. In this case the guarantee is to 
be in two parts, first —a cash guarantee erjiial to the difference between 
tlie revenue re(iuired and the e.stimated revenue for two years ; and .second 
—a bond or guarantt^ that for five furtlier \ears (that is making .seven 
in all) the 'guarantors will make good an\ deficiency in the amount 
ticcessary to bring the estimated revenue up to the required revenue. 

Third, when the persons interested do not wish to give a guarantee, 
they may construct lla* line themselves, and rei’eive from (he Postmaster- 
General two-thirds of the earnings of the line for telegraph and telephone 
messages lcK:ally \ that is to say, in the two-thirds of the revenue paid 
to the (X)n.structors of the line, or persxms nominated as triist<?es. there 
would not he included any portion of the cable charges for a telegram to. 
say, England, but the two-thirds would W* twii-thirds of the charge for 
the transmission of the message over the jxirtion of the line ertx'ted by the 
persons interested. 

It IS diffioudt to set out in a brief but intelligible form, the charges 
made by the Department for the various services mentioned, but attached 
are copies of the regulations which give full details. If these regula¬ 
tions are not understood, or if they do not seem to apply to any particular 
case, the Department will be only too glad if particulars of any desired 
line are submitted, so that definite terms may be quoted. It appears 
to be the impression in parts of Australia that the Post and Telegraph 
Department will not allow would-be users to erect their own lines, and, 
further, that the charges imposed by the Department are excessive. The 
feregoing notes and a study of the regulations will show that tlu^ Depart- 
nient does allow people to, erect telephone lines for themselves. Indeed 
2t would appear to be impossible for the Department to do otherwise in 
many country districts. All the Department can do is to reserve the right 
9519 . IT 
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to eitx:t linss within settled townships and along some roads, but even 
in the latter ease ot lines along ('ountry roads permission is given for tlie 
users to erect tl>e line where such a line will not interfere with the tele¬ 
graph lines of the Postmaster-General, or unduly interfere with any other 
telegraph or telephone lines. 

It has lH*en suggested that the charges matle b\ the Postmaster-(General 
lor erecting wires in countr\' districts are unreasonably high, but it is 
to be remembered that the cost of sending men long distances to ere('t 
Single wires makes it necessary to meet such cost by an apparently high 
1‘harge. It may be taken as true in 99 per cent, of cases that telephone 
lines in country’ districts <’an be erected more e<'onomically by the u.ser than 
b) the Dejiartment; for the user knows the coiintr;. knows where timlx*r 
(an be obtained, the cheapest w’a\ of getting it, very often ha.s lalioiir 
which can l)e utilized without an\ increased ex])enditure, and, further, can 
;Klopt a ligliter and cheaper method of construction th.in the Department 
can, be('ause the user is always on tJie s])Ot reaJ\ t.i make good any trivial 
defect, wliereas tlie Department would ha\e to send men considerable 
distances to efl"e<'t re^iairs, and therefore must erec't substantial lines w'hich 
would not l>e liable to interruption. With tins on(‘ exc'eption, T consider 



that the charges [nvpo^i^i are verv reasonable. They are, so far as ! 
«'jm aware, loww than obtain in any other English-s])eaking <X)mmunirN. 
An ex,ainple is given later of the charges made in a particular case. 

It has l-)een said by .some fanners that thev do not know^ anything at all 
alxnit eledricit), and therefore cannot erecH a teJcj>hone line. To erect a tele- 
Iihone lini^ does not retjuire any more exj>ert knowh^lge, nor is it any more 
difficult, than to build a wire fence. Sneaking generaM \, for lines, say, not 
exceeding 40 miles in length, and having l>ut <^'ne or two instruments cxwi- 
nected, galvanized iron wire, weighing 200 Iks, to the mile, is quite good 
enough. For short lines under, say, 10 miles, wire as light as 150, or 
even 100 lbs. per mile is sufficient. 1'he reason for using galvanij^ iron 
wire as against black wire is that it lasts Ifmger, and is, therefore, cheaj^r 
in the long run. Steel or copj>er wire is unnece-ssary; galvanized iron wire 
is quite g(X)d enough in most instanojs for short lines. For longer lines, 
or for tho.se serving several points, heavier wire mav be used with advan¬ 
tage, and in some cases the use of copper wire may justified ev^entually* 
The circumstances of each case must determine the kind and size of wire 
used, but on this ^K^int the Department will be glad to give any advice 
>fjesired. For joining galvanized iron wire the ordinary twist joint (Fig- *) 
is quite satisfactory. This joint is improved by l^eing soldered, but many 
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lines have been in use tor manv \ears on which such joints have not been 
soldered. Figure 7 indicates methods of attaching the wire to the 
insulators. 

A very imyjortant pi>int in erecting wire is to take care that it is not 

S'tretched too tightly. The influence of temperatun* on wire is Ix'st shown 

l>v the statement that in a 50 yards’ span of iron wire, at a temperature 

of 100 degrees Fahr., the sag is 2 feet, while at 30 degrees it is only 

6 inerhes. Now, if the \vire had l)een stretchotj in summer so that it sagged 
only 6 inches, wlien the temperature dropped in winter the wire would snap 
or stretch so mu('h as to considerabh reduce its strength. It is. therefore, 
a<lvisablr to erect wire to a can^fully-prepared tal>le of sags. Siu'h a tal>lc 
is give^n below. If this table d^3es not meet the conditions of users, and' the 
Department is approarhed, tables for shorter spans and other wires will l>c 
supplied. 

S\ij> Foil Ikov WiuK Foil Short Sfans. 
of Safety of 8 at .SO' Fabr. 
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Jnsulators, —Insulators mav hv of various kinds, de])ending upon the 
[lurpose for which they are to lie used. Figure 2 shows the large tele¬ 
graph insulator. It is seldom that such an insulator is required on country 
lines. Its use would' involve the use of an exi)ens3ve bracket and pin, and 
is unnecessary. Figures 3 and 4 show' smaller sizes of insulators and pins, 
wdiich would prove quite satisfactory on any line, even up to 50 miles in 
length. Figure 5 show^s an ordinary button insulator, which is quite good 
t^nough for securing wdre^s on ferK*es, when the length of line does not 
exceed, say, 20 miles. On short p<fle.s, the insulators (Figs. .3 and 4) max 
l>e used with advantage. 

The selection of supports for the wire is a matter which must be left 
in each case to local judgment. If fences with wooden posts are avail¬ 
able, they may be used in many cases, or if the fence ixKsts themselves are 
not used, then sajjlings or sawn timlxfr secured to the wood fence laxst-s 



6i2 Journal of Agriculture, [8 October, 1906. 


would suffice. ft is to be remembered that the purposes of the support 
are~”(i) To keej) the wire out of harm^s way—that is to say^ from being 
damaged by cattle, or pedestrian or other traffic, and prevented from doing 
damage to such traffic or animals; and (2) to keep ihe wire off the ground, 
so that the current may not be diverted from its proj>er path. In the 
.‘‘election of the supports for use on ]>rivate property, the Department leaves 
the users the fullest liberty, but with the lil)erty the responsibility is also 
given to the users, who must, of course, obtain the consent of owners of 
other private lands over which they wish to erect a line. 

When, however, such a line is erei'ted across a public road, the condi¬ 
tions of tlx* Post and Telegraph Act must be complied with. 'Fhat is to 
sav, the wire must be st.*curefl to substantial supjiorts, and must l>e at 
least t8 feet above the surface of the roadway at all crossings. When 
A'ire is erect<*d along the side of a roadway, it is advisable that it be 
erected just inside the fen<-e on the adjoining properties, so that shorter 
poles might l>e used. 

In the selection of a tele]^hone instrument, a certain amount of technical 
knowledge is retjuired, but the Postmaster-General places the knowledge 
of his officers on .such te('hnical jK)ints at the disjK>sal of any telephone 
user. Not only so, but the De])artment is prepared to sell to an\ u.ser the 



fig. 4.- Slruiglii-hlem Jns»ul,itor .iiid .Slum. 5.—Hutton Insulator, 

material and instruments neceissary to erect a line to connect with any post 
office, telegraph office, or telei)hone exchange, at prices shown approxi¬ 
mately in the following list:- 

AppROXfMATK Price List. 

Telefhone Material -for Use on Country District Lines. 

Wire, galvanized iron (v eigliing 400 lbs. per mile), os. 7d. per ton 

Wire, galvanized iron (weighing 200 lbs. per mile), ^^14 13s. 5d. per ton. 

Insulators, large P.O. pattern (Fig. 2), 5Jd. each. 

Insulators, small button pattern (Fig. 5), id. each. 

Insulators, small, with bent stem (Fig, 3), 7d. each. 

Insulators, small, with straight stem (Fig. 4), 6id. each. 

Insulators, .small, without |)ins (Fig. 3 or 4), 2}d. each. 

Telephone wall sets, rom])lete, Ericsson pattern (batteries included), £1 i8s. lod. 
each. 

Notk All the alM)\e prices are suVijeci to VHriation at atiy time, and are fortlie items delivered at the 
Departtnent's Ktores. Melbourne ; packintr, &;c , extra. 
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Any one wishing to buy a 'telephone instrument may be satisfied to 
accept those which will com]jly with the Postmaster-GeneraI s Dej)artment’s 
siJtK'ification for “ briinching system’’ telephones, A series ” telephone 
should not Ik^ accepted. This latter kind of instrument will work very 
well when only one instrument is to l>e used on one wire, but when more 
than one instrument is to be coiine^cted on one w'ire, the instruments should 
be what is know^n as the “branching system” j)attern. 

'The use of one instrument only on one wire is most uneconomical. In 
Amerk.*a, where country district telephones have; been more widel\ availed 
of than in any other (ountr^ in the world, as many as twenty telephones 
an* ('onne<*ted to one ]>air of wires. It is admitted that such an arrange¬ 
ment is not seta’et, but if secrecy on a o^^mntry fWstrict line is to be 
attained, it must l)ef at a ('ost which, in opinion, is out of all profKirtion 
to th<‘ l>ein*fits. StrrecN can only be obtained b\ having metallic circuits, 
and connecting onlv one instrument on each such circuit, and even then 
somethiiiL^ w'ill go wrong with the wire just when the secrecy is most 
desired, and tlie se('recv will fail. It must. howeveT, l)e clearly under- 
stojxl that a mt‘talli(' circuit, that is, two wires, gives a l>etter service than a 
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single win*. It more than four instruments are to lie conn<ected to ain 
ciicuil, then a single wire will Ik; foumr</biet'tit>nable, ami a metallic circuit 
niiK'h preferable. ft is far more dilficuL to j)re»erNe secrecy on long 
(‘oiintry district lines than on those in cities. It is far better to assume 
that you will not ha\e a secret s\slem, ami if >011 must transact confidential 
business o\er tlie telephone, arrange to do ir by means of codes. 

As showing the effect of the use of teleplione lines l>\ more than one 
person on the rates now ollt-ring for country district lines, the following 
figures are interesting: — 

Umler the ne>v regulations, the Postmaster-General wull erect a mile 
of wire* to the Ixnindary of a town, and give exchange service up to 760 
calls jKT annum lor ^^4 a. year for one user. This ust‘r erects the line 
lK*yoiul the towm boundary to (Xjiiiuk'I with that jiortion ])rovided by the Post¬ 
master-General, and provides the instrument at the user's end. Should other 
fannt*rs connect to the same line, the charge is increased In ^£2 for each 
additional user, so that five users would pay a total of j£i2, or j£2 8s. each 
^in addition to the licence-fee of is. or 2s. per annum, as the <‘ase may be), 
and for this payment they would each l)e entitled to the following privi¬ 
leges : — 

760 calls yearly (380 half-yearly) on the exchange locally, free. 

Additional calls, Sd. each. 

Transmission and receipt of telegrams over the telephone line, free of 
extra charge for telephoning. 

Sending local -telegrams for 3d. each. 

L(X*al conversations wdth non-sulxscribers, 3d. each. 

Conversations wdth other people on the same xvirc, free. 
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One important part of single-\vire circuits (if not the mmt imix>rtant) is 
the connexion to the earth. It is to lie remembered' that the telephone 
current must have a comi)]ete path or circuit provided for it. The current 
may travel outwards bv the wire, and return by the earth, or it two wires 
are i>rovided, ma\ travel outwards by one and back, by the other. When 
only one wire is used there must be a g<x>d c‘arth connexion at each end. 
Main defects on telephone services are caused l>\ defective earth con¬ 
nexions. The Ixjst earth connexions are those which connect to the pipes 
of a water-supply system, but the pipes must be laid underground for a 
considerable distance, luid^ thf^ joint l>etw^een the wire and the pijie very 
carefully made. If no water-pifH‘ is available, a plate of igalvanized iron, 
from ^ to i inch thick and 3 feet scpiare, should b. buried in locust:*, dam]) 
soil in a hole 5 feet deep, a stout wire (sa\. No. 8 S.W.(i.), or two finer 
wires, l>eing firmK soldered' to the plate. (ireat care should be taken in 
securing tht^ wire to the ]>la'te. If a ]>late of iron is not available, then a 
coil, \ feet in diameter, and ('onsisting of 20 turns, of No. 8 wire may be 
used instead; or a jiiece of 2-in. galvanized iron piping max lie driven 
6 feet into the gn>und and the wire connected to the tO]). All connexions 
to earth plates should Ik? soldered. The earth in which th(‘ ])lat(‘ is buried 
should 1 k' as d im]) as can l>e found. Do not burx the earth ])lati' in rcK'kx 
or (Irx gniiind. If necessarx, go some distan(‘(‘ avxax tcji fin<l mort* suitable 




tarth. The bank of the nearest water-hole xxill do verx well as a site for 
sinking the earth ])late. Take great care that the wire leading from the 
earth j)late to the instrument does not get broken or corroded, esjieciallx 
about the ground level. 

Procedure It a telephone line in a conntrx district is desired, the 
fjest ])r(XHdurt‘ is :o at once xvrite to the De])uty Postmaster-General, stating 
clearly whai is re ]uired, and ask for full information as to conrlitions and 
terms. If anx teciniic'al information is reipiired, the same course should be 
followed. For anx further general or technical information the Depart¬ 
ment places itself unreserxedh at the disposal of persons desiring to erect 
such wires to coniurt with its telegraph or tel<4)hone svstem. 

REGULATIONS. 

Part X.—Tkleph(i\e Lines Connectino with Trunk Line Switciiuoards, or 

'J'ei,e(jraph Oi*kices only. 

71. Telephone lines connecting a subscriber with a telephone trunk line switch¬ 
board only, and not available for any purpose other than conversations over trunk 
lines, for which conversations the rates specified in Regulation 47 are to be paid, tr 
telephone lines connecting a subscriber with a tclegrajih office for xise only in 
connexion with the transmission of telegrams at the prescribed rates, will be 
jwovided on i)ayment of the following rates annually in advance, and subject to the 
same general conditions as lines to telephone exchanges, Part I.— 

For a line not exceeding one mile radially from the trunk line 
switchboard, together with one instrument and the necessary 
connexion to the trunk line switchboard ... ... ... ;^3 

For each additional half-mile of line or fraction thereof ... 
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Part XI.—Telephone Lines in Cocntry Districis noj Krkcim), ok only Partly 
Erected, by ihe PosTMAsiKk-dEXERAL. 

72. The Postmaster-General .reserves the right to erect all private lines within the 
boundaries of any railway line, inuniripalitv, township, or village, or along any 
j)ublic road. 

73. (i) Any person wishing to erect a private telephone line passing beyond the 
bounrlary of his own land must make ap[dication for i)ermis!»ioii to the Deputy 
Postmaster-General. 

(2) With the application must be forwarded (^^) a i)lan showing the route to be 
followed, especially mairking where roads are to be crossed or entered ujion, and 
the [)lju:es to be connected; and (d) a description of the projmsed method of 
<oiistiucting that jjortion of the line which is not upon private land. 

(3) Where the line is erected upon private land the method of construction shall 
be at the option c^f the persons constructing the line, subject to the approval, in 
writing, of the owners of the land, the onus of obtaining which approval shall lie 
upon the persons constructing the line. 

(4) Where the line is erected upon public land of the ('ommonwealth or of a 
St.ite, or on or across a road, railway, track, or other place used for traffic or 
accessible to the public, the method of construction and the poles and other material 
to be used shall be suliject to the approval of the Deputy Postmaster-General, hut 
the .ipproval shall not be unreasonably withheld. 

(jl) The Deputy l‘ostma.ster-(Iciicrai mav direct an officer of the Department to 
cvainine the ajipiiration and the sicromjninying particulars, and, if necessarv, make 
.n inspection of tlie loiite. 

(()} 'fhe cost of such inspection shall be borne b\ the jierson wishing to erc‘ct ‘he 
line. 

(7) Should the irepcrt of ^luh ofTuer disclose that the line will not in .my wa; 
interfere with or endanger an) other line of telegraph, w'hether belonging to the 
1‘ostmaster-General, the Railv\av authorities, or any private person, and that the 
mateiial anti method of erection to be adopted for the construction of that portion 
of the line which is nut upon private property are satisfactory, the Postmaster- 
Oneral mav, upon payment ot the prc.scribetl f?cs, grant peiinission to erect such 
line. 

(8) Provided, however, that such permission shall in no case be granted where a 
line is to run from a point in the vicinity of a telegraph offite to another point in a 
like viciintv unless the line is to connect to cr through a telegrajih office. 

74. Permission shall not be granted for any such line to be erected along any 
public road, lailway, or track, unless the Depiitv Poslinasicr-Gener.il is satislied 
th.it it is in every respect unobieciionable, and that the consents of the Railway and 
loc.il authorities, wdiere necessarv, have been obtained. 

75. Permission will not be given to erect private telephone lines along a ])ublic 
road, railway, or track where poles of the Postmaster-Cieneral are alreadv avail¬ 
able for those lines. 

76. Tf the line i rosscs a roail, track, or other public place, the height of the wdre 
above the highest ]'()rtioH of the road, track, or ])ublic place, shall not be less tlmii 
18 feet, and the jxdes i arrying the wire at any of those places .shall be of substantiuj 
characteir, and be strutted or stayed, if necessary, to stand the strain of the wdre. 

77. The per.son to w’hom the permission has been granted shall, upon the com¬ 
pletion of the line, inform the Deputy Postmaster-General thereof, and an officer 
of the Department mav then be sent to inspect the line .and report whether it ha*, 
been constructed in .uaordance with these regulations. The cost of such inspection 
shall be borne by the person to whom permission to erect the line has been given. If 
the line has not been constructed in accordance wdth these regulation', the inspecting 
officer shall issue instructions as to what is required, and, on the defects being made 
good, a licence to use the line may be issued. 

78. Should the ]'erson to wdiom permission has been granted to erect the line fail 
to construct it in accordance with, or to comply with, the requirements of these 
regulations, the Deputy Postmaster-General may take such steps as he deems neces- 
sary to obtain compliance with the regulations, and a licence to use the line shall 
not be issued until the requirements of the Deputy Postmaster-Gen-eral have been 
satisfactorily complied with; and any expense entailed ujxin the Department in 
connexion therewith shall have been paid by the person concerned. 

79. On the completion of the line to the satisfaction of the Deputy Postmaster^ 
General, a licence to use it shall be issued. A licence-fee of xs. per annum, payable 
m advance, shall be charged, irrespective of the length of the line. This fee covers 
only the use of one line connecting two points. If ailditional points are connected, 
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whether by means of a switchboard at a central sw'itchinf» point, or by direct con- 
neximis to the line, a further fee of is. per annum for each additional point so 
connected shall be charged, and, in the case of a line joining two separate Holdings, 
a separate licence-fee shall be charged for each holding occupied by a different lessee, 
irrespective of the length of the line. 

80. Where the line is erected partly on existing })oles, the property of the 
Postmaster-tieneral, a sum of 25s. per annum per mile of wire, or portion thereof, 
shall be charged for the portion so erected, in addition to the licence-fee mentioned, 
the wire on these poles shall be erected and maintained by the Postmaster-General, 
and the licensee must undeitake to rent the line fur .1 period of at least six years. 

81. (i) Tf a private telephone line connect with a telegraph office, the following 
charges shall be payable in fespect of such connexion :— 

(2) For every telejdione which connects or can connect wdth any telegrajdi office, 
whether the connexion is direct or by means of a switchbo'^rd at a central sw'itching 
point u]3on the privalely-constructe<l line, a fee of ,C\ pe. annum to cover the i*ost 
of attention to and maintenance of the telephone and other apparatus to be provided 
by the Postmaster-General for use at the telegraph office. 

(3) The telephone for the use of the licensee may be eitheir provided by him (.r 
purchased from the Postmaster-General, but must be maintained by the licensee to 
the satisfaction of the Postmaster-General. 

82. Where tw’o or more such telephone lines in country districts not erected, or 
only partly erected, by the Postmaster-General connect with any telegraph office, 
inter-communication between them will be given upon ])ayment of the fees prescribed 
by Regulation 07, Part XTII. 

83. If a private telephone line connect with a telegraph office, tedegrams re¬ 
ceived or intended for transmission (»ver the wdres of the Postmastcr-Gcneral in 
the usual wav will be received or transmitted over such j)riv.itc lelejdione line on 
payment of the ordinary telegraphic charges only. 

84. (i) Kvery message jiassing in either direction between my [>oint connected 
with any private telephone line and the telegraph office to winch such line connects, 
shall be charged for at the following rates :— 

(a) For every message intended for delivery wdtliin a r.idius of one 
mile from the telegraph office to which the private telephone line 
connects ... ... ... ... ... ... ... 3d. 

(fi) For every message handed in at the telegraph office to which the 
private telephone connects for transmission over the private telephone 
line to the Jicen.see's office ... ... ... ... ... ... 3d, 

(2) Regulations 83 and 84 ajiply not only‘-to telegrams tmd messages upon the 
business of the licensee, but also to telegrams or messages from or to any other 
person, which telegrams or messages may be transmitted ovei the licensee’s wire 
with his consent, but no charges other than the charges specified in these Regula¬ 
tions may be made for such communications. (See also Regulation 88.) 

85. The licensee shall deposit in advance with the officer in charge of the tele¬ 
graph office with whifh the private line is connected, a sum calculated to meet the 
cost of all tclegrami, conversations, or messages likely to pass over the line for 
a period of one month, such deposit to be renewed monthly, or more frequently 
if necessary, and the licensee must accept as ci^rrcct the statement of such officer as 
to the charges payable by such licensee. 

86. (i) For conversations over any such private telepffione line connected with a 
telegraph office, the following charges shall be made :— 

(a) For a messenger sent to call any person residing within the usual 

radius of free delivery of telegrams to the office ... ... ... 3d. 

(b) For a messenger sent to call any person from beyond the radius 
of free delivery of telegrams, the usual porterage charges in addition 
to the above-mentioned charge of 3d. 

(c) For every conversation ... ... ... ... ... 3d. 

(2) This regulation applies not only to conversations between the licensee and 
any other person, but also to conversations between any two persons who use the 
line with the licensee’s consent, but no charges other than the charges specified m 
these Regulations may be made for those conversations. [See also Regulation 88.): 

87. Provided, however, that the facilities mentioned in Regulation 86 shall be 
given only when the telephone is so placed in the telegraph office as not to require 
.access to the portions of the office premises which, bv regulation, are not opro ^ 
the public; and that the facilities mentioned in Regulations 84 (la) and 86 (la) ana 
(b) shall be given only at offices where the delivery of messages is undcrtaken< j 
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88. The licensee of a private telephone line shall not make any charge beyond 
those specified in these regulations for the transmission of any communication over 
such line, nor shall he receive any valuable consideration for such privilege with¬ 
out the authority of the Postmaster-(General. {See Post and Telegraph Act rqoi, 
Section 

89. The Deputy Postmaster-General may direct an official inspection to be maile 
periodically of such portions of the telephone lines as are not upon private la^ds, 
and the officer making the inspection may direct the licensee to make such altera¬ 
tions or repairs as to him appear necessary, and the licensee shall immediately 
carry out his directions. In the event of the licensee failing to do so within a 
reasonable time, the officer shall report to that effect, and the licence to use the line 
may be cancelled. Periodical inspections under this regulation shall be made free 
of cost to the licensee of the lines. 

90. (1) The licensee shall be wholly responsible for the repair and maintenance 
of the line (except as regards the portion of it erected on poles tne property of the 
Postinaster-(jeneral, and therefore maintained by the Postmaster-General) to the 
salisf.iction of the Deputy Postmaster-General, and he shall undertake to maintain 
llie same in a thoroughly efficient manner at his own cost, and any alterations, 
re|>airs, or other works which the Deputy Postmaster-General may, in the interest 
of the public s.ifety or convenience, ortler to be done, shall be performed by the 
licensee, or, if undeitaken by the Department, shall l>e charged to the licensee, 
in which hitter case the amount due may be recovered by the ordinary process of 
the law. 

(2) If nnv portion of the telephone line is erected anil maintained by the Post- 
m.ister-General, means will be provided by the Department for separating the por¬ 
tion from the privatelv-constructed |)ortion at wdll, so that defects mav be localized. 

(ji. The licensee of a piivate telephone line shall be responsible for any injury 
to life, limb, or projierty catiseil b\ the poles, wire, or other parts of the line 
(exicpt, however, such [lortion of the line as is erected on poles the propertv of 
the Postmaster-General, or which is maintained by the Postmaster-General). 

t}j. Where a private telephone line does not connect with a telegrajih office, the 
licensee slnill undertake that it shall be used for his own private purposes only, or 
bv those authorized bv him N^ith the apprcwal of the Deputy Postmaster-General to 
(onned bv telephone en rotiie, 

op Tn the event of a private telephone line being found to interfere in any 
VIay with the erection of any line by the Postmaster-General or the Kailwax authori¬ 
ties, the Deputy Postmaster-General may direct that the private lelejihone line be 
altered, removed, rc-ereded in another position, or otherwise dealt with, as he 
deems necessary. 

04. (i) The Deputy Postmaster-General may authorize the use, by any Govern¬ 
ment official on public business, of any private telejihonc line erected under the 
provisions of these regulations, 

(2) If the licensee of a private telephone line refuses to allow any such official, 
aulhori/ed as aforesaid, to use such line, the licence issued in respect thereof 
may be cancelled. 

qp All fees must, unless otherwise provided by these Regualions, be paid an¬ 
nually in advance. 


P\RT XIll,—T eikphonk Lines in Country DrsTRirrs Partly Krecteo bv the 
P osrM\STEk-GENER\T,, WHICH CONNECT WITH TEIEPHONE KXCIUNGES. 

q;. Where privately-constructed lines exist, or are subsequently erected to con¬ 
nect xvith any town in which a telephone exchange is in operation, or to which a 
telephone trunk line connect.s, they may be connected with the telephone exchange 
or trunk line switchboard on the following terms ;— 

(a) If poles of the Postmaster-General are available, the portion of the lines 
within the boundaries of any township shall be erected and maintained thereon 
by the Department. 

{h) Where poles of the Postmaster-General are not available, and it is not con¬ 
sidered desirable that they should be erected by the Department, permission may 
be given for any portion to be constructed by the user of such privately-con¬ 
structed line. 

{c) Where the jiortion Of the line erected by the Department joins the portion 
erected by the user, the Department will proxdde a means of separating the two 
portions at will, so that defects may be localized. 



6 i8 


Journal of Agriculture. 


[8 October, 1906. 


[d) For any portion of the line erected by the Department the following an¬ 
nual charges shall be made :— 

For any distance up to one mile, Aa* 

For each additional half-mile or portion thereof of single wire, las. 6d.; of 
metallic circuit, £t, 

{e) In cases where the line is extended so that more than one point can com¬ 
municate with the exchange— 

For each additional point ... ... ... ... ... ... 

(/) Mileage of the portion of the line erected by the Department will be cal¬ 
culated radially from the exchange as a centre. 

(g) The charges specified in {d) and (e) include— 

(1) 190 originating calls per quarter from each station through the exchange. 

( 2 ) Unlimited calls between any two stations on the same line, such calls 
not requiring the attention of the exchange. 

{3) Provision of all apparatus at the exchange or trunk line switchboard. 

(4) The transmission by telephone, without extia charge, of telegrams on 
which the ordin.iry charges for transmission over the wires of the Postmaster- 
General have been paid. 

But the provisions of Regulations 84 and 86 shall apply and the charges s]>ecified 
therein be made when the services provided for therein are required. 

A licence-fee of is. per annum shall also be paid. 

rails through the exchange beyond 190 j)er quarter per .station connectetj shall 
be charged one halfpenny each. 

q8. A ])erson by whom any jiortion of such a line h.as been erected shall con¬ 
struct and maintain it, and maintain the instruments connected with it to the satis¬ 
faction of the Deputy Postmaster-fJeneral. The Postmaster-General will not be 
responsible for any portion of the line not erected by or for the Department. 

The telephones for use on the lines must be of a pattern ap])roved by the 
Deputy Postmaster-General, and must be maintained to his satisfaction by the 
licensee. 

99. The cost of any necessary inspectio/i of the line or in.struments connected 
therewith shall he paid by the person for whose use the line has been erected. 

100. Should the person using the line not maintain the |>OTtitm constructed by 
him, or the instruments connected therewith, to the satisfaction of the Department* 
after reasonable notice has been given him so to do, the service at the e.xchange 
may be discontinued without prejudice to fhe right of the Postmaster-General to* 
recover any fees payable by him. 

101. (i) Where any line of the Postmaster-General is erected on the same route 
as a private!y-constructed line, the Deputy Postmasler-fieneral may call upon the 
owner of the latter line to remove it, and the owner may be alloweil to use, in lietr 
of the line to be .removed, a wire upon the ])oles of the Postmaster-General, on 
the terms prescribed by these Regulations. 

(2) The Postmaster-General may take over any privately-constructed line if it 
is suitable, on such terms as are agreed upon. 

102. Where they do not conflict with any regulation in this Part, the regulations 
contained in Part XT. shall aI.so .apply. 


Part XIV.— -Erkciion of Public Telrgraph or Telephone Lines under Guarantee 

103. Any person may apply in writing to the Postmaster-General for the con¬ 
struction of a telegraph or telephone line under these Regulations. 

104. Each application will be dealt with on its merits, but no application wiH 
be granted unless the Postmaster-General is satisfied that the line applied for is- 
required in the public interest. 

105. No application shall be granted jfqr the construction of a line not likely to 

yield a minimum revenue within a period of eight years after the constructiOii of' < 
the line, unless the Postmaster-General is. satisfied that there are special circ^uni'* 
stances rendering its constniction desirable. . 

106. if the line is not likely to yield, annually, an amount sufficient to provided ! 

<e) For the cost of operating the line; and i' 

(b) Ten per centum on the cost of constructing theHite, and eupplyiitg, 

s^rnments (to cover maintenance, renewals, &c,) I ^ '>4’' 

(which amount is referred to in these Regulations as a mmimum. a 
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applicants shall, for the pur][>ose of guaranteeing the receipt of that amount, 
oomply with the following conditions, namely :— 

(a) The applicants shall deposit with the Postmaster-Cieueral a sum of money 
equal to the difference between the estimated revenue from the line for two 
years and the minimum revenue for two years. 

(d) The applicants shall enter into a joint and several bond, in a sum to be 
fipted by the Postmaster-General, conditioned to nrake good, to an extent not ex¬ 
ceeding the difference between the estimated revenue and the minimum revenue, 
any sum by which the receipts from the line in any year, during a period of 
seven years after the completion of the line, fall short of a minimum revenue. 

107. The sum deposited with the Postmaster-General shall be iilaced to his 
credit in a Savings Bank, and such sum and any interest thereon shall be available 
for the purpose of making good in any year any amount by w'hich the yearly 
receipts from the line fall short of a minimum revenue, and the sums required 
for that purpose may be withdr.iwn from the bank and paid to the Consolidated 
Revenue Fund at such times as the Postmaster-General tbmks proper. 

108. The bond sliall be in a form approved by the Postmaster-General, and 
}).i\ment.s under it shall be made within one month after demantl by the Post- 
m.ister-Gcncral; but no such demand shall be made so long as the .sum deiiosited, 
or any balance thereof, is sufficient to make good the amount required. 

to(). After the expiiMtion of seven years from the romjiletiou of the line, the 
Iwnd may be renewed or a new bond executed for such further period as the 
Postmasler-fieneral directs, and if the bond is not so renewed, or a new bond 
executed, the Postin.ister-General may, unless he is satisfied that the line will 
\ ield a minimum revenue, remove it and the instruments. 

no. Any balance of the sum deposited or interest thereon ma\, after the ex¬ 
piration of seven years from the completion of the line, be returned to the appli¬ 
cants. 

111. The line and instruments shall remain the property of the Postmaster- 
General. 


Part XV.— Public Tklkcjraph (or Telephone) Lines Erected and Maint41ned bv 
THE Persons Desirisc; such Links, instead of by the Department under 
Guarantee, 

112. In cases w’here the estimated probable telegraph (or telephone) revenue Is 
not sufficient to justify the erection and maintenance by the Department of a 
telegraph (or telephone) line for public use without guarantee, and where it is 
considered by the persons applying for the erection and maintenance of a tele¬ 
graph or telephone line, that it will be to their advantage to construct and maintain 
the line at their own expense, the l^ostmasler-tleneral may authorize the construc¬ 
tion and maintenance of the line by those persons subject to the following condi¬ 
tions ;— 

1. 'J'he erection of the line shall be subject to the Regulations contained in 
Part XL of these Regulations, so far as they are a})plicab]e, but so that— 

(tf) Notwithstanding anything contained in the Post and Telegrafh Ad 1901, 
or in any regulations, the persons constructing fhe line shall not have or exercise 
any power to enter upon or interfere wdth any jinrivate land without the consent, 
in. writing, of the owner thereof, the onus of obtaining which consent to lie upon 
the persons constructing the line. 

{b) Where the line 'is erected upon private land, the method of construction 
shall be at the option of the persons constructing the line, subject to the ap¬ 
proval, in writing, of the owners of the land, the onus of obtaining which 
approval shall lie upon the persons constructing the Kne. 

(c) Wliere the line is erected upon public land of the Gammonwealth or of a 
State, or on or across a road, railway, track, or other place used for traffic 
or accessible to the public, the method of construction, and the poles and other 
material to be used, shall be subject to the approval of the Deputy Postmaster- 
General, but the approval shall not be unreasonably withheld. 

(d) No licence-fees shall be .charged. 

The persons constructiing and maintaining the line shall nominate and submit 
to the Poiitmaster-General tfie names of one or two persons as the trustees for 
the line, to represent them, and to receive on their account the amounts pay .able 
by the Postmaster-Genetal, as hereinafter provided, for the use of the line for 
public purposes. 
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3. Upon the completion of the line the Postmaster*General may make arrange*- 
mentb for its use for public business, andl provide for such attendance as may be 
necessary for operating the line at the cost of his Department. 

4. The charge for the use of the line by all persons, including those by whom 
it has been erected, and by whom it is to be ma^intuined, shall be those prescribed 
by the Act or Kegulations, for the time being, for telegrams or telephonic con¬ 
versations. 

5. In consideration of the erection and maintenance by the persons concerned 
of the hne for public business, the Postmaster-General shall pay to the trustees 
for the line such a sum as is from time to time agreed upon, but not more than 
will equal a payment for every messag^e transmitted from the new offices on the 
line of two-thirds of the rates prescribed for suburban telegraph messages, or 
not more than two-thirds of the rate prescribed for telephon'ic conversations with 
the office with which the line is directly connected. 

6 The Postmaster-General may at any time take possession of the line, paying 
to the owners thereof such compensation as is agreed upon, or, failing agree¬ 
ment, as is settled by arbitration, as provided by section 155 of the Post and 
Ttlegrafh Aft 1901. 

P4RT XVI.— MISCEU.4NKOUS. 

113. Amendments may iiom time to time be made to the Regulations, and 
amendments so made ma} be made ajipluable to the services established before 
the commencement of those amendments, as well as to ^ci\’*ices established after 
the tommencement of those amendments. 

114. On being given a telephone service useis shall, in all cases, agree to be 
bound by the several provisions of the Regulations in force from time to lime 

xi^. (i) In any case where it is desirecl or projiosed to open a telephone ex¬ 
change, and the provisions of the seveial parts of these Regulations do not appear 
to apply, full particulars should be iurnished to the DcpiUv Poslmaster-Ciencral 
as to— 

(rt) The number of persons who jiropose to join the exihange. 

(^) The points to be connected, with radial distance from the post office. 

(r) Informat on respecting any i>ortion of the lines which can be erected by the 
app’icanis in confcirmih with the Regulations 

(cf) Anx further information iec]uirea by the Deputy Postmastcr-(tcneral, 

{2) Upon receipt of the required information, the I'ostmaster-General will deter- 
mine whether the exchange is to be opened, and, if so, under what conditions and 
rates. 1 


XT. --AGRTCULTI RAL P:DU('ATIO\. 

/?. SiUeit, Principal^ Gipfsland College. Sale. 

When we c*onsicler the average \ield of wheat and other cereals in our 
own countrx—from 8 to lo bushels of wheat per acre and other cereals in 
proportion— and then notii^e the average yield in the old land—as high 
«is 28 bushels of wheat jxr acre—we must wonder what cause is at the 
root of all, and are, perhaps, tempted to say that the differences of 
climate and of rainfall have got everything to do with it. No doubt 
these things account very largely for our small average yield, compared 
with that of Britain and oth^er old w^orld countries, yet there must be 
something else that helps to make the discrepanc}'. The want of fertility 
in our soil cannot account for the difference, as the soil compares favorably 
with that in most i>arts of the old wprld. Knowledge of how to treat 
the soil to the best advantage, and to supply the neoessarv manures aijid 
fertilizers will no doubt in time bridge over, to a great extent, the great 
discrepancy, and help us to get mvdi better returns from our land, and* 
this knowledge is to be acquired by agricultural education. 

At the lieginning of last oenturx. the Black Isle, lying between Cr< »naiT^ 
and Moray Firths, in the north-east of Scotland, was a barren 
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of land, incapable of improvement, and supporting, at most, only 

a few crofters. Mr, Middleton, a Northumbrian farmer, was allowed 
to take up a large portion of this country free of rent for the first few 
years, and at a small rental, 2s. 6 d. per acre, for the rest of a nineteen 
years' lease. At the present time three of his sons farm the same land, 
paying about ;£3 per acre rent. The farms are models of improvement, 
and in spite of the drawbacks of remoteness from any large market and 
difficulty of transit, the sons seem to have less difficulty in finding the 
J[^ per acre than the father had in finding 2s. 6 d. What made the 
difference in tl>e rental value of the land ? Chiefly practical and scientific 
knowledge applied to farming. 

How many of our young people do we see drifting from the farms 
10 the large cities, leaving the healthiest, and, if carried out on proper lines, 
one of the best occupations of all time—that calling which provided Rome 
uith Cincinnatus, twice the saviour of the Republic, and that occupation 
which a Roman Emperor preferred to the lofty but trying glories of his 
throne, leaving those pleasures of which the Roman poets, Virgil and 
Horace, and scores of poets since, have written and sung; that industry in 
w hich one may live and thrive without doing any 'harm to any competitor, but 
in which the more one produces only brings greater credit on himself, 
greater gain to his country, and more happiness to the street-bred folk, whom 
he helps to supply with cheaper food; that calling in wdiich we may have 
leisure and opportunity to enjoy the seasons as they come and go. 1 
think one of the main factors to hinder this continual drifting to the 
towns will be found in the teaching and siireading of the principles and 
practice of higher agricultural education. We live in an age whose 
characteristic is said to be thoroughness, and we belong to a race that 
prides itself in being thorough. It is this thoroughness which obtains 
the credit of placing us in the front ranks of progressive jieople. Judged 
bv progress, made generally, we have no cause to be ashamed of our 
thoroughness. But for our thoroughness to be effective, we must notice 
ihings as they are, and reason and conclude therefrcan. A century 
«'»nd a half covers the time lietween Black’s investigations into the fertilizing 
proj>erties of soot from the chimney, and Curie’s discovery of radium, with 
all its immense possibilities. One hundred and fiftv years ago the effects 
of nitrogen compounds on vegetation were not understood; now we are 
investigating the very origin of vegetable life. The science of ('hemistry 
is only one of the many branches of knowledge which the farmer must 
lav under contribution, if he is to make tHe bt'st of his possibilities. 
Just as “the farmer feeds them all,"' so does he exact from all tlic' sciences 
somewhat towards his own maintenance and progress, and no one, I hope„ 
begrudges him what he gets. But the application of scientific principles* 
to the great accumulation of applied sciences, which we call agriculture,, 
although sure, makes but slow progress. This is due to two great factors 
> the conservatism of the farmer, and the expense of acquiring the requisite 
knowledge. Probably the financial dif^ultv would vanish if the other 
difficulty could be removed. 

But it is against all natural laws to expect the farmer to be anything 
but conservative. Every man is conservative where his own oociiparion 
is concerned. It was a barber who made our first spinning machine. Mad' 
Arkwright 'been reared a cotton-spinner he would quite poshly have 
invented a madbine.for the inanufa<^re of wigs. And we find that the 
improvantients in applied ^ence wh^ we have to* thank for our progress: 
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have, in many instances, been due to the efforts of non*fanneirs« Now, 
every thinking farmer knows the benefits to be derived from a knowledge 
of a system of thorough scientific farming; but how is this knowledge to 
be acquired? On the ordinary farm it cannot be gained. In this 

age of progression, we must keep abreast of the times. Chiefly from 
the want of oo-oi)eration amongst farmers and from a somewhat super¬ 
cilious contempt for theoretical fanning, agricultural education has 
been neglected, and while the sum of ;£i6,ooo has been spent annually 
on Schools of Mines and of Arts, not the sum of j^i,ooo has yet been 
laid out in building an Agricultural High School. And when we consider 
that the products from the soil of Victoria reach a total of ;^20,000,000 
|)er annum, whale from all souTces of mining they reach but 

500,000, we certainly feel that agricultural education has l>een some¬ 
what neglected. Good work has been done, and is l^etng done, in State 
schools bv Nature-study, ol>servation work, and in some cases hv the study 
of agriculture. These all trend in the right direction, and will bear good 
fruit in the future; yet how can the ordinary rountrv teacher, with twenty- 
four different subjects, taught single-handed to eight different classes, be 
ex|)ected to l>e verv enthusiastic on this one particular subject. 

The Agricultural Department, by means of farmers’ lectures and 
classes, dairying instruction to creamery and butter-factory managers, 
experimental plots, and in many other ways (esi)ecially one lately introduced 
by tlwi present Dira^tor, who, by experimental fodder plots and silos, has 
striven to show how that dread scourge to northern herds, dry murrain, 
may be combated) is doing good work, but something more than all these 
is required to hasten knowlt^ge in that science on which the welfare of 
the whoV State, nav, of the whole world, depends, tor, if the tillers of 
the soil were to strike en masse, what would the rest of the world do? 
We do not b\ any means begrudge the amounts allotted to the Schools 
of Mines and Arts, as we indeed recognise the many obligations we are 
under to the mining industry for its great benefits in the past, hut when 
*he glories of Ballarat and Bendigo form ancient history, and the wealth 
of Mount Morgan and of the Great Boulder grow dim in the grey vista of 
vears, as in the first davs when the “Gardener Adam” was driven from 
Fden, and bidden to till ground, so tdl the last trump shall summon 
him from his tillage, shall the farmer and his work continue. 

Hitherto, although the fees for instruction at Dookie Agricultural 
College have been very small-—;£25 |)er year, and a little additional 
charge for Ixxjks, medical attendance, laundry work, &c.—for this sura 
0gric4ilture, with ail its scientific principles of botany, zoology, geology, 
brides viticulture, |K>ultrv farming, veterinary sciencx?, &c., has been taught. 
Many of the old })upils have lieen successful in obtaining positions of 
importance in this and other States, one being chief dairy expert in 
J*outli Australia; another fills the post in London of Inspector of Victorian 
Produce; one is horticultural editor of a leading Melbourne weekly; another 
manager of an experimental State orchard in New South Wales; and cme 
manager of an experimental farm in Queensland; several, including Mr. 
Ruddock, veterinary instructor, are veterinary surgeons, while in the recent 
examination for dairy supervisors, five of the twenty-two successful candi¬ 
dates were old t)ot)kie students. Yet, notwithstanding all these benefits ^ 
and rt«te ^id advanUges to be obtained for his son and h^self from the 
former's course at Dookie, the struggling farmer is debarred in many ways 
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from making use of these benefits. Not only must he find tlie money that 
would'be required for fees, &c., needed to supply the necessities of his 
other children, but lie would be doubly burdened by losing the services 
of that youth often of more use to him than a man. And so he plods 
along in his old way, sometimes envying his more fortunate brother, who 
has been able to make the most of the opportunity thus offered by Dookie, 
sometimes, it is feared, decrying the advantages of scientific farming in 
general, and Dookie in particular. 

Now, since agriculture has been made a subject for a course at the 
University, in conjunction with Dookie, care should l)e exercis<?d lest the 
l)ractical part of agriculture should be left too much in the background. 
After the course at the University, one year of practical agriculture at the 
College has been prescribed. Surely this is barely sufficient time at 
l)ractical work for a man lo receive a diploma on; besides, would it not 
Ik? much better lo receive the first part of the training at a college where 
acrriculture is in the ascendant than at the University, where it is not so. 
>Ve are all agreed about the necessity of improving the general average 
of the grain yield, and thereby the farmers' and the cxHintry’s wealth, 
and of hindering as much as ])Ossible the drift of the rural poj>uUit’on lo 
the metropolis, and large towns, and of placing our nation in the van 
with other progressive nations. Seeing that agriailtiire is in such an 
overwhelming degree the most important of all our industries, and is the 
mainstay of all our national and commercial f)rosperitv, surely we are 
not seeking too much Avhen we ask that one or two Agricultural High 
?chcx)ls shall !>? of)ened in populous farming centres on the same lines 
as the Continuation School in Melbourne, and on the basis proposed bv 
the Director of Agriculture, saving that the Departments of Agriculture 
and Education take over the burden of ex|>ense until su<!h time as the 
general communitv can appreciate the go(xl work done. If, in addition 
to this, five s('holarships for Dookie or Longerenong, were given by the 
Council of Agricultural Education, and five more bv the Government, 
one through each group of the district societies, and these scholarships, 
given annually and for a tw^o years' cx)urse. not as now triennially and 
f)earing a three years' course, not for excellence in scholarshjT> onlv, but 
marks to be allowed also for experimental work done at home or at school 
or bv some other proof to an inspector of schools that the bo'- has a pre¬ 
dilection for agricultural pursuits, a lad whose parents are in somewhat 
straitened circumstances, would have a chance of cradiiating through State 
Fchool, Dookie College, and the Universitv, and thus a comprehensive 
F>stfem of agricultural education would be complete. These schoIarshi|JS 
should be, as much as iws.sihle, confined to the sons of struggling farmers. 

And further, as aids to awaken and sustain interest in agricultural and 
rural pursuits, and also as a means of real benefit, let organized visits to 
Dookie and I^gerenong, of farmers and farmers' sons, arvd where prac¬ 
ticable of elder school lads under the supervision of their teachers, be 
made at reduced railway fares in the same manner as students of Schools 
of Mines are allowed to travel, or let even greater fadlities be allowed, 
as the distances woisld, in many cases, be much greaiter. Now we know we 
have the sympathy of the Directors of Agriculture and Education in this 
matter of higher agricultural education, and we believe we 

have that of the Ministers of these two most important 

Departments; and, since the Premier declared at Brighton just 
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the other day that he meant to advance agricultural education by all 
means in his power, let us hope that our modest wishes, as here so feebly 
set forth, may, ere long, end in happv fruition. 

God Speed the Plough. 


XII.—HEREDITY IN STOCK-BREEDING. 

Address by S. S. Cameron^ M.R.C.WS.^ Chief Veterinary Officer. 

(Jn the occasion of the Convention at Horsham last year, I read a 
paper of considerable length, and I feel quite assured that, if one’s 
duties permitted it, a Convention of this kind, which might be regarded 
as tiie High Parliament of agriculturists, shouid be paid the compliment 
of that careful pre|>aration Avhich the writing of a paper involves. I did 
not write a pa[)er on this occasion, partly l)ecause of the calls made on 
m\ time by the ('oming into force of the liew Milk and Dairy Supervision 
Act, but particularly for the reason that at the Horsham Convention 
there was <listinot evidence of the fact that more value was placed upon 
the exi)osition of any subject which happened to he brought up by mem- 
liers in the clisc'ussion w'hich followed. Consequent!), when I was asked 
by your sec^retary to give an address at this Convention on the subject of 
“ StcKik matters generally,” I was rather delighted at the wide scope 
gi\'en. Later on I was asked to name a subject, iuid, while I named 
Hereditv in Stock,” I still felt that more ^good would result from an 
ex])->siti()n of any subject in wnnexion with diseases in stock which any 
(if the audience might wish to have expounded. And I am confirmed in 
this opiniwi by the fact that since mv arrival in Sale a request has been 
made to me that I should say something during the proceedings of the 
Convention on the subject of “Cripples,” that disease which is so wide- 
S3>read, and which is causing such heavy mortality amongst the dairy 
canle of the countrv. However, a short address on the subject of 
“Heredity in StCK’k-breeding ” will serve as an introduction. 

One of the things I had in mind in deciding on this subject was to 
attract attention to the question of the unsqundness or soundness of the 
horse stoc'k of the State, and a few (general remarks on the laws of heredity 
will quickly bring me to that point. 

One of the most glib and best-known laws of heredity is that ‘Mike 
produces like,” hut as it is usually accepted or interpreted that statement 
or law is a great error. Like only produces like when all the factors and 
conditions are exacrtlv similar. How often in practical breeding operations 
does this exact similarity obtain? Very seldom, if ever. It therefore 
happens that the progeny of two animals when mated together always 
shows some dissimilarity to the parents. The colt of one year shows some 
distsii^ilarily to the filly of the following year. No human beings—no two 
brotbors or sisters—are alike. This variation depends on m^y things— 
some unknown, others known, such as the surroundings, food supply and 
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the like. You may take it then, and those who have had practical experi¬ 
ence of breeding will bear me out in the statement, that the law of varia¬ 
tion obtains much more in practical breeding operations than the law 
that like produic^s like. The practical application of that statement is 
that animals which diverge widely in form, colour, or characteristics 
should not be brought together for breeding purposes if unexpected 
results are to be avoided. An illustration will serve to make my meaning 
more clear. It is very much like two converging streams of water. If 
they are flowing almost parallel to each other, and are equal in volume 
and rapidity of flow, they unite harmoniously; but if the volume and 
rapidity of flow are unlike, and the streams unite at a sharp angle, then 
all sorts of counter-currents and unexpected results happen, and so it 
is with bringing together, for breeding purix)ses, animals which are unlike. 
A safe method is to put a like dam to a like sire, and then you have 
some chance of not being disapj>ointed. Thoroughbred when mated with 
thoroughbred produces thoroughbred; Clydesdale when mated with 
Clydesdale produces Clydesdale; but to mate a half-bred mare, whose 
breeding history you do not know, with a thoroughbred sire, is to place 
yourself in the j>osition of not knowing what you are likely to get. The 
game is still more uncertain when both sire and dam are crossbred, and 
l)articularly when their breeding history is not known. It is on account 
of this lack of knowledge of the breeding history of parents that great 
disapi)ointment and unexpected results ensue. It is not so much a question 
either of the immediate parents Iieing apparently suitable mates, through 
their similarity, but that such similaritv is due to their having been bred 
on similar lines— a mere accidental similarity or apparent suitability is 
not enough, 

I have mentioned that variations occur on aiocount of differences and 
conditions either in sire qr dam, in surroundings, food, or other governing 
factors at the lime breeding operations are toeing carried on. Even slight 
variations in the progeny continued through successive generations result 
in the variations or changes becoming permanent, and advantage has been 
taken of the fact that variations do became so fixed to effect improve¬ 
ment in breeding of horse stock. Anv variation for the better is noted, 
and an attempt is made in mating to perpetuate the advantageous variation, 
and so fix it. As the law of variation has been taken advantage of by 
shrewd breeders to improve and develop good |X>ints, so it should be taken 
advantage of to avoid defects. This brings me to the subject of defects. 
I ^ not going to refer to those defects of form which are a matter of 
opinion—for example, as the shape of a horse^s head, his length of neck, 
his width of loin, his breadth of hips, or other.like matters of conforma- 
I'on, opinions on which are largely based on the judgment of experienced 
men from time immemorial, I am going to refer particularly to those 
defects pf conformation which are handed down from the parents to the 
offspring, and which when existing in an animal constitute in that animal 
a predisposition to unsoundness, or a predisposing cause of a disease which 
constitutes unsoundness. Strictly speaking, there is no such thing as here¬ 
ditary unaoundness. The tendency at the present time in scientific circles 
is to interpret the word inheritance as meaning the possession of the quality 
inherited at the titoe the animal is born, and in that strictly scientific 
sense few, if any; unsoundnesses are inherited. No one, for instance, 
has seen* a horse horn with a ringbone, sidebone, curb, or, except in odd 
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instances periiaps, any of the defects which constitute unsoundness in horse- 
ilesh. This I desire to particnilarlv impreiss: that it is not the disease 
itself, it is not the enlargement of loint, nor the inflammation preceding 
such enlargement, which is inherited. But what is inherited is that 
conformation—of the pastern, say—which on the application of a certain 
cause will result in the horse developing a ringbone. It is the short, 
upright pastern which is particularlx prone to the development of ring 
bone, that is inherited. This conformation of pastern tends to accentuation 
of concussion when the horse is put to work; and inordinate concussion 
results in the formation of a ringbone, with its accompanying pain, in 
flammation, and lameness. Similarly with regard to breeffing from a horse 
that is tied in below the hock. A horse having that type of hock, with 
a good breadth from the front to the point of the hock, but narrow at the 
junction of the hock with the cannon, is liable to develop a ouxb at any 
time on the incidence of extra strain on the part. A sire and dam pos¬ 
sessing this defect of conformation, predisposing to curb, will have progeny 
possessing the defect. In a great number of cases, if the sire alone 
possesses the defect, the progen\ will have the defec't, particularly if the 
sire happens to lie an animal whicJi possesses in a great measure that 
f|ualitv known as prepotency. T have said that a sire aflPeseted with ring- 
l)one will have progen) which is not so affected until the progeny is sub¬ 
jected to the same conditions of work which produced the ringl)one in 
the sire. It is when the progeny reaches the age of three or four years, 
when it is put to hard work, particularly on hard roads, that the ill- 
effects of the concussion will result in that inflammation of the pastern 
from which a ringbone is developed. Similarly in the case of a sickle- 
hocked hewse. If such a horse be not subiected to any excessive strain 
he will i^K>ssibly never develop a curb, but if, on the other hand, a horse 
with that Aveak conformation IHow the hock \ye subjected to some special 
strain, as when the horse is jumping a fence.,or, in the case of a. draught 
horse, when a heavv stram is occasioned in drawing a load up a hill, 
then the weakness will manifest itself, and the sinews binding the hoc'k 
hones together at the bark will become strained, and the resulting en¬ 
largement is a curb. While disease and unsoundness are not in them¬ 
selves inherited, lvu(t oijilv the tendenev'^ or predisposition to the develop¬ 
ment of disease is inherited, I want to emphnsize the jx>int that for all 
practical T>ur|x>ses it amounts to the same thing. It is the same with 
tuherculosis in cattle. The disease itself is not inherited. There have 
been perhaps one or two isolated cases recorded in which calves have been 
lx>m with tul)erculosis. These records mav perhaps lie (juestioned, and 
in any case they are not of sufficient imoortance to upset the get*»eral state¬ 
ment that tuberculosis is not inherited. It is the vulnerability to the 
disease, the lack of resistance to the invasion of the germ causing the 
disease, that is torn with and is possessed by the progeny. 

I would like to say liere that, as nractical stock-breeders, as men whose 
success in life depends on the kind of animal you produce, vou should 
pav mofit regard to the production of stock which is of the highest value. 
I do not wish to make anv wild or alarming statements as to the preiva- 
,lenre of unsoundness in the horses of this State. But I do know that 
the value of the horse-breeding industry is largely decreased bv the 
unsoundness of horses that would otlierwise be saleable and exportable. 
Ko Indian buyer will touch a horse with the slightest blemisfe, approaching 
ah unsoundness. No shrewd local buyer wfll purchase at anyttung like 
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full price an animal with such defects. Hence it is, in large measure 
at all events, that horse-breeding is often unprofitable. When through 
the existence of unsoundness or defects tshat promote unsoundness less 
than 50 per cent, of the sound value is realized for young stock the 
unprofitable nature of the undertakuig is apparent. 

The question of soundness in brood mares is, of course, of importance, 
but I know that in actual practical affairs a farmer cannot very often 
afford to reject for breeding purj)Oses a mare that happens to be unsound. 
While not actually advocating breeding from unsound mares, I wish to put it 
stroiigly that the harm is infinitesimal compared with breeding from unsound 
Stallions. Only one foal is prejudiced each year, whereas in the case of 
an unsound .stallion a good proix)rtion of the whole crop of foals in a 
district may turn out useless. Consequent!}, in the majority of cases the 
defects in young stex'k aa* produced bv the stallions, and I think that 
some steps sliould l>e taken wherebv it might be warranted that a horse 
standing for breeding purposes should be sound. I go further, and say 
it should Ije the duty of the agricultural scx'ieties to see that they do not 
give prizes to iftisound horses, and 1 may tell you that so long as 1 
remain in the Government service so long will m\ endeavours be directed 
towards seeing that the money paid by the Government as a grant to 
agricultural societies yvill not be given to the encouragement of unsound 
horses. Many breeders have no other guide as to the excellence of a 
horse than the recx>rds of show prizes, and so long as such prizes may 
Ixf won l>v unsound animals it is imfair to blame owners of mares tor 
j:>atronizing them. 

The matter of the rejection, so far as prize money is concerned, of 
unsound horses at shows is a question that can \)e dealt with in various 
ways, but it has struck me that one of the ways in yvhicb sound stallions 
could be assured to a district is by agricultural societies arranging for the 
holding of a parade prior to the commencement of the breeding season, 
at which all stallions it was proposed to stand in the district that season 
might be examined for soundness. Although I have no authority for 
saying so, I believe that if representations were made in the proper 
quarter arrangements might be made yvhereby the Department of Agri¬ 
culture would undertake the examination of stallions at such parades free 
of cost, and issue a Government certificate of soundness in respect of 
all animals found free from hereditary or transmissible unsoundness. 
Such a Government certificate might be termed, and yvould be (considered, 
the “hall mark^^ of soundness in breeding stock. It would then be left 
to the people of the district to select the " hall-marked stallions or those 
which were not “ hall-marked.^’ At all events, the bree<ters would then 
have only th€»nselves to blame for the ultimate loss and failure if they 
deliberately chose to breed from other than guaranteed sound animals. If 
this suggestion is considered to be of any value it might be worth yvhile 
to pass 4 resolution wdth the object of bringing it about. 

Considerable debate followed on Mr. Cameron’s address, and at a later 
session of the Chamber the following resolution, proposed bv' Mr. 
O’Connor (Yarram), was carried unanimously: — 

That it be a recommeadation of the Chamber of Agriculture to the Minister 
of Agriculture to arrange, bn the voluntary request of any Agricultural Society 
or Parade Council, fpr the free examination for soundness of stallions standing for 
public service by approved veterinary experts, and for the ijranting of Government 
certificates of soundness.'’* 
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In response to the action of the Chamber of Agriculture, the Minister 
of Agriculture (Hon. Geo. Swinburne, M.L.A.) has decided to adopt 
the suggestion emlxxlied in the above resolution. The Department of 
Agriculture will, on the request of Agricultural Societies or Parade Com¬ 
mittees, make the necessary arrangements for veterinary inspection at all 
shows and stallion parades, and for the issue of a Government certificate 
of soundness to all animals found free from hereditary unsoundness at 
the time of examination. Applications should l)e made to the Secretary 
for Agriculture, Melbourne.—Editor. 


XIII.—CRIPPLES IN CATTLE. 

Address by S, S. Cameron^ M.R,C,V.S,^ Chief Veterinary Officer, 

. With regard to the subject of cripples in (‘aitle, I wish at the outset t(i 
say that, when I have finished, I will be willing to plead guilty to a charge 
of having lx«n theoretk'al, because as a matter of fact our present stale 
of knowledge of the subject is so nebulous that there is nothing of a really 
scientific or proven character to expound to you. In the first place, .1 
should i>erhaps say that under the name of Cripples in different parts 
of this State there are included either a number of different diseases, or 
else different manifestations of the same disease. In .some parts a disease 
which, after its first stages, is manife.sted by an alteration in the character 
of the lx>nes, is called cril)p 3 e^. In other districts a disease which, in its 
later stages, is asso(natetl with inflammation of the feet, somewhat identical 
with founder or laminitis in horses, is known locally as cripples. Then 
there are diseases which are known bv the name of the district. For in¬ 
stance, the Winton disease is closelv allied to the disease kncjwn in other 
parts as cripples. The disease in the Western district, known as Yambuk 
disease, is apparently a form of the same trouble. 

Generally sjjeaking,. the di.sease is ass(x:iated w ith that very common 
condition in dairy cattle called irapac^tion. Another common symptom, in 
addition to impaction and unthriftiness, is loss of proper co-ordination of 
movement. An impression prevails that the impaction is caused by the 
dr\ness or non-suamlence of feed, and is in turn the cause of the other 
derangements associated with tl'ie disease. While that may be so in some 
cases, it is very difficult to account for the subsequent symptoms on the 
3Upp()siti(m that dry food alone is the cause. For instance, shortly after 
the disease attacks an animal, there are manifested a number of paralytic 
symptoms, such as loss of power to swallow, and loss of the power of 
locomotion. As a matter of fact, there is associated w^ithi impaction a 
paralysis of certain nerves, and in mv opinion this paralysis is the cause 
of the impaction, and not the result. - 

A short anatomical explanation will make my meaning more clear, and 
will enable you to understand in some degree the part played by nerve 
derangement in this disease. All animals have what'are known as the 
cranml nerves. There are 12 pairs of these, arising from the base of the 
brain, and they are distributed to the anterior part of the ^)ody. They 
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are named numerically froni one to twelve. The first (olfactory) is the 
nerve' that has to do with the si>ec!ial sense of smel 1; the second (optic), 
with the sense of sight; the third controls the muscles of the eye-ball; the 
fourth supplies one particular eye-ball muscle; the fifth is a large one 
distributed throughouit the head, and controls the muscies of mastication; the 
sixth goes to a muscle of the ear; the seventh controls the muscles of expres¬ 
sion—^the eyes, ears, nostrils, and lips; the eighth is specially concerned 
with the function of hearing; the ninth supplies the pharynx, and promotes 
the function of swallowing; the tenth is the pneumo-gastric nerve, which 
has three important functions — it supplies the lungs, and accelerates 
lespiration, it steadies the action of the heart, and it is the motor nerve of 
the muscular walls of the stomac'hs; the eleventh has to do with the muscles 
of the neck; and the twelfth supplies the rtx>t of the tongue with nerve 
power. Now, in cripples there is a iKiralysis of all those parts, organs, 
and functions, controlled by two only of the cranial nerves—the ninth and 
tenth. In the case of Yambuk and Winton diseases, such paralysis is 
the most marked feature. J t is true that the spinal nerves must be affected 
in some degree to axxount for the unsteady gait and j)artial paralvsis of 
the hind-ejuarters; but w ith this excvption every fun('tii>n of the body 
controlled by nerves other thiui the ninth and tenth cranials is i>erformed 
normally in this disease; on the other hand, every function controlled 
by these nerves is paralysed. The inability to swallow', and the hanging 
out of the tongue in the later stages, is due to parahsis f>f the ninth 
cranial nerve. More marked still is the loss of function of those parts 
and organs that are controlled b\ the tenth cranial nerve, the pneiimo- 
gastric. When this nerve is acting ])ro}K?rl\, it kee|>s the action of the 
lungs up to ijro|itT pitch. In Winton disease, \vhich may lit' considered 
the most serious manifestation of cripples, the respirations are lowered 
becjause of the fact that the pneumo-gastric nerve is more or less paralvsed. 
The same ne^^'e has a steady or regu‘lating effect on the movements of the 
heart, and when it is cut' for experimental jHirposes, the heart is caused to 
l)eat very rapidly. In Winton disease, there is an increase in rapidity 
of the action of the heart, along with the lowering of respiration—a most 
unusual combination of s>m])toms pointing }>Iainlv to the fact that the 
one nerve is responsible. It is also one function of this nerve to stimulate 
the muscnilar walls of thd stomach, and to bring about that movement of 
the stomach and churning of the food which goes on naturally. In 
Winton disease, there is no movement of the stomach at all. As the 
animal ea^s the food simy)ly lies there, without being digested or moved 
on, and the stomachs l^ecome impacted. Even the gall bladder, which is 
supplied by terminal filaments of the tenth nerve, is also paralysed, and 
unable to emptv its contents, so that it is always found full and dis¬ 
tended with bile after death. This all points to the same cofidition of 
paralysis or loss of power of the pneoimo-gastric nerve. The remainder 
of the alimentary canal beyond the stomachs—the intestines-- w^hich depend 
for their action on other nerves, continue to act normally, as shown by the 
fact that they are ahva^'s found on post •mortem examination. The 

contrast between the deadness of the stomach and the normality of the 
intestines was plainly demonstrated dwing an experiment I conducted. 
I opened up a cow "in the flank, and found that the stomach was com¬ 
pletely without rnovement, yet throuerh the same opening I hauled out a 
quantity of the intestines, and found they nosse^s^ the same motion as 
ordinarily-*-the normal peristaltic motion. " As I have said, a fosUmortem 
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examination always shows the bowels empty and the stomach full, proving 
that after the paralysis of the stomach started the function of the intes¬ 
tines has continued. 

If my theory is correct—and tlie conclusions seem to me to be the 
logical ones to be drawn from the facts—^then it may be said that the 
pathology of Winton disease form of cripples is fairly clear; but as to 
the causation of it we are in the dark. In this connexion, and as indi¬ 
cating a j>ossil>le channel for the entrance of infection into the brain, I 
wish to mention a further original' ol>servation of mine, made about two 
years ago. During a series of post-mortem examinations, in addition to 
the appearances usually descril>ed, I found the nasal m>K 50 Us membrane 
enormously engorged Avith blood. The engorgement extended back to 
the Ixjnes at the base of the cranium, and its extent bore some relationship 
to the severity of the disease. The more acute the case, the greater and 
more extensive was the engorgement, while in milder long-standing cases 
the engorgement was less pronounced and extensive. I do not know 
that this oKservation will turn out at all important, but it points to the 
])ossibilitN of the brain being inoculated with something through the nostrils. 
It has l>et'n previous!) suggested that the di.sease might be a form of 
mycotic i)oisoning, and it is quite feasible that during the late summer 
months there is something in the shaix^ of a rust or fungus or mould 
which develo])S on ripe grasses, somewhat in the nature of rust on wheat 
or ergot on r\e grass. The post-mortem ol)servation I have just now 
announced mav go to show that when the animal is pasturing it inhalers 
this fungus, which rcac'hes the brain by means of the nasal chamber, and 
exercises a selective and j)aralysing effect on the ninth and tenth nerves. 

Another explanation I may advance as to the causation of the disease 
is that on account of the non-sur<nilence of the herbage/, constijjation is 
brought about, and allows of the formation of an intestinal toxin or poison. 
The toxin is al>sorl>ed into the blotKl. and poisoas the nerve centres. This 
idea squares with our knoAvledge of the causation of convul.sions in children, 
which are now thought to lie brought about b)’ the formation of toxic 
material in the intestines of the child. 

In conclusion, it will almost be superfluous of me to otisexve that 
investigations need to lie made in the direction of finding out whether the 
trouble is caused by a germ, an alkaloid or fungoid poison, or in what 
other way. At the j)resent time, it seems likeh that something is to be 
done in the way of providing a research institute for the investigation of the 
diseases of animals, and when the project is brought liefore you, I will ask 
you, as representatives of the agricultural and live stock interests of the 
State, to snpnort the movement. I think that it is only right the wealthy 
stock-owners should be appealed to. Instead of looking wholly to the Govern¬ 
ment, they should l)e j)repared to supolentent the efforts of the Government 
Avith some financial assistance. There is no country in the world that 
has more need for siK:h an institute. Animals are becoming more and 
more valuable—so much so that it might lx* said that the live stock of 
the country constitutes its national life-blood. 


* Discussion. 

« 

In ^ly to questions. Mr. Cameron said that as to dw ^estion of 
infectiviljr, he was not prepared to speak at present. If the theory of the 
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mould poisoning turned out to be correct the disease might be considered 
infectious. The disease most frequently occurred on kangaroo grass 
country when the grass was ripe and dry. It was either a question of 
the dry character of the grass or a question of the grass being affected 
with smut or rust. One outstanding fact was that cripples never, or very 
seldom, otcurred where the animals were fed on succulent herbage. In 
crippley country during the late summer months cripples could be pre¬ 
vented by giving succulent hand feed or bran. The l^est advice lie could 
give was that, in carrying dairy stock during the late summer months, 
particularly on poor country, the natural dry feed must be supplemented 
with maize, amber cane, the different sorghums, millet, roots, or something 
of the kind. If these were not available, bran and treacle should be 
used. In some manifestations of the disease he would be inclined to say 
that cows suffered from cripples, although there wais no impartion of the 
stomach, esjiei'ially in the manifestations associated with rickets. In cases 
of so-called cripples, which, lasted over a long time, during which the 
animal eats well, the stomach acts, and jiaralysis did not occur to the same 
<legree. Jt was a fact that the disease occurred in all parts of the State, 
although there might be some special patches on which the disease did not 
fxx'ur. The disease was more or less widespread. He had very little 
sympathy with the theory of soil exhaustion. Ht* also questioned whether 
tl^e alleged deficiencv of phosphates in the soil had very much to do 
with it. 

7 'reatment of the associated impaction was Jiot successful in all cases, 
[n the first place a laxative was re(|uired, but if the paralysis was 
thoroughl} set up it would nut have much cffec't. Tlie laxative should 
consist of the following:—r lb. Kpsom salts, 2 oz. powdered jalap, \ oz. 
ginger, and i lb. treacle for a cow'. I.ater on this might be followed by 
powders to stimulate the appetite. The powder should be made up with 
J oz. ea<’h of carbonate of ammonia, ginger, and gentian, given in cold 
gruel tw'ice a. day, in the early stages at all events. 

The w’hole question was one of succulent foiid at the end of summer, 
and Dr. Cherry had been hammering awa\ at this point for some years. 
The silo provided this foj^d for the dr\ portion, of the year, and he hoped 
that all the farms upon which they were erec'ted would have definite 
results. 

Mr. Power j'.iid it would strengtlien the hands of the Government if a 
resolution were passed supix>rting the idea of a veterinary institute for 
research. The Government should provide funds to enable examinations 
to be made into the trouble caused by cripples, which was .so widespread. 
He moved— 

That this ’Conference highly approves of the sngges>tion that funds be pro¬ 
vided to enable research to be made into the cause of cripples and stock diseases 
generally, and the best remedies for such. 

Mr. Hor.stmann seconded the motion, which W’as carried. 

On the motion of Mr. O'Connor, seconded by Mr. Kennedy, the fol¬ 
lowing resolution also was unanimously agreed to : — 

That the Chamber of Agriculture make representations to the Government 
heartily supporting the Premier’s announced proposal for the establishment of a 
combined Veterinary Research Institute and University Veterinary School, and 
conveying the assurance^ that such an institute and school is likely to be of the 
utmost value to the dairying and live stock interests of the Stale. 
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MODERN BEE FARMING. 

R, Beuhne^ President Victorian Apiarists^ Association, 

PART V.—WATER FOR BEES. 

Few beekeei^ers are aware what amoimt of water is required by a 
colony of bees during the summer months, and how important it is that a 
permanent supply should be available within a reasonably short distance 
of an apiary. As a general rule, bees are left to themselves to get their 
supply of water wherever they can. There is usually a natural water¬ 
course, dam, or waterhole somewhere in the neighbourhood, and if per¬ 
manent and within a few hundred yards of the apiary, such sources 
answer well enough. When, however, w^ater is not permanently avail¬ 
able within a quarter of a mile, it is greatly to the advantage of the 
apiarist to provide an artificial supplv as near the apiary as convenient. 
I do not think that the time occupied by the l>ees in carrying water over 
a longer distance need be seriously considered, but the greater liability of 
bt‘ing caught by birds and insects, blown down during strong winds, or 
caught in rain-squalls during the longer journey is a serious matter. At 
the margins of dams and water-holes hundreds of l)ees are often 
destroyed within a few minutes by cattle or horses stamping them into the 
mud or swamping them through the pluinging of the animals into the 
water. Where many liees are kept, and the water supply is limited, they 
l)ecome a nuisance to stock, and sometimes a source of ill-feeling between 
neighbours in conse(]|uence. Bees are also very annoying about the 
apiarist’s own home, round water-taps, tanks, ajid the drinking dishes of 
poultry, when the weather is hot, and anv other supply of water rather far 
from the apiary. The writer was confronted with all the troubles enumer¬ 
ated when first establishing his apiarv in its present location; an automatic 
artificial supply close to the apiarv has overcome these difficulties, and 
has now been working continuously for eight years without a hitch. 

The water is obtained from the roof of the honey house and stored 
in two tanks of t,ooo gallons each. An iron water-pipe, laid underground 
(18 inches deep) so as to Jceep it cool in summer, conducts the water to the 
drinking troughs, which are at a distanceJ of about 100 feet from the 
building, and the same distance from the nearest hives. This distance 
h necessary, otherwise the bees, when flying to and from the water, 
interfere with work in the apiary, and also cause confusion at swarming 
time. There are two drinking troughs; they are placed on a stand at a 
height of 3 feet from the ground, in order to prevent pouiltry going to 
them, and to keep drifting leaves and other material out as much as 
I>ossible. Each trough measures 36 inches x 24 inches inside, with a 
depth of 6 inches, and consists of a frame made of 6 x J white Baltic 
flooring boards, with a bottom of 6 x J lining teards. It is lined with 
plain galvanized iron, No. 26 gauge, neatly fitted inside the wooden 
casing, to which it is secured at the top with fine tacks. It is better to 
have two or even three of such troughs instead of a large one of the same 
^ surface area as the two or three combined. If only one largfe trough is 
used the bees arc too much concentrated, and a good deal of fighting 
artd stihging takes place oocasionallv. It is, therefore, better to have 
several troughs a little distance apart, and if they are placed ofir the same 
level and c^nnp<ned by means of a niece of garden hose attached to a 
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stud at the bottom of each, one stand {>ipe, with automatic tap, will supply 
them all. On the top of each troui^^h floats a raft, upon which the b^s 
alight to drink, and it is so constructed that they cannot drow'n, and even 
dead bees cannot drop into the water and thus pollute it. The raft 
is made of slats of J-in. lining l:>oards, 35^ inches long, i5>i6th inch wide, 
and J inch thick. The edges on the iipjjer side are planed awa) at an 
angle of 45 degrees, so that when the slats are placed side by side they 
form V-shaped gutters, with an opening t-i 6 inch wide at the Ixjttom. 
Twenty-four of these slats are nailed on to three cross-pieces of J-in. 
flooring lx>ard 23J inches long and 2 inches wide, in such a way that 
the thin bottom edges of the slats are 1-15 inch apart. The raft is then 
fitted into the trough and dressed till a space of not more than ^ inch 
remains all around between the raft and the linine of the trough. To 
keep the raft alwavs at the proper level, that is, with the w^ater not higher 
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than about J inch between the slats, air-cushions are fastened under¬ 
neath the raft, one at each end. Thev are made of light zinc, such as 
the lining of piano or drapery cases. Fold a piece of this material, cut 
the correct dimensions, over a piece of wood 35 inches x 5 inches x i inch, 
solder the joints, and, after withdrawing the board, also the end. It may 
be tested as to being air-tight by pressing it under water to see whether 
air-bubbles escape \ if so, there is a leak which has to be re-soldered. In 
soldering zinc, raw spirits of sajt, diluted somewhat with water, should 
be used, not killed spirits (chloride of zinc); this rule also applies to 
galvanized iron. The solder-iron should be clean, well faced with solder, 
and only just hot enough to melt the solder, but not the zinc; this is only 
possible if the solder is of good quality. If the air-cushions raise the 
raft too high at first the latter should be weighted down to the proper 
level by means of small stones evenly distributed, and as the wood be¬ 
comes saturated with water they mav be removed as required. The raft 
of the'trough, which is under the stand-pipe, has an upright iron rod 
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pivot€d to it in the centre. This rod connects by means of a hinge^joint 
with a lever fastened to the head of the water tap, \yhich is sc'rewed into 
the stand-pipe, so that the rone of the tap is in a horizontal position, and, 
therefore, lowering the lever will open the tap, and raising close it. No 
dimensions for rod and lever can be given, as these depend upon the height 
of the tap above the raft, its distance "from the centre of it, and the size 
and passageway of the tap itself. The measurements and the angle of 
Ijend in the tap lever can, however, be easily ascertained. The tap should 
l)e completely shut when the raft is within an im^h of the top of the 
trough, but should bf'gin to run as soon as the raft sinks and draws down 
the lever, when the water level is reduced by the bees drinking. 

The accompanying illustration will give a general idea of the arrange¬ 
ment. The troughs shown are of the dimensions stated, and give drinking 
ac(x:)mmodation for 150 colonies. When the season is ver}- hot and dry, 
and the colonies strong, a third trough is added by means of a hose con¬ 
nexion, as stated before. The roof of the honey house, with a ground 
measurement of 21 feet by 18, collects with a rainfall of 20 inches suffi¬ 
cient water for the bees and the ordinary requirement of extracting, &c. 

There are many well-timbered areas in Northern Victoria where l)ee- 
keeping could be carried on sucoessfullv, but which remain vacant owing 
to the absence of a water supply for the bees. Every beekeeper requires 
a dwelling and a building for the requirements of his business; if these are 
constructed in time to get a supi)ly of water for the following season, and 
if the roof area is sufficient toi give the required quantity with the rainfall 
of the locality selected, there is nothincr to prevent sonK^ of the waterless, 
buit for beekeeping, otherwise excellent country being utilized. 


STATE SCHOOLS EXHIBITION. 

The great advance which nature study and kindred subjects have re¬ 
cently made was folly exemplified at the State Schools Exhibition, held 
in Melbourne, from the 5th to 22nd Sei>tember. The exhibition, at 
which the total attendances nural>ered 300,000, was a pronounced success 
both from the educational and spectacular stand-point. In several in¬ 
stances, notably Mortlake and Naringal, splendid specimens of agricul¬ 
tural produce, the results of school fanning, were exhibited*; these pro¬ 
ducts, together with particulars relative to manures, soils, grasses, &c., 
illustrated how thorough had l^een the study of agriculture. The 
Wv Yimg exhibits also bore striking evidence of the extent that up-to-date 
education is playing in the development of agricultural knowledge. This 
knowledge must undoubtedly have a beneficial effect both on the indivi¬ 
dual and on the community of the State generally,,. The exhibition has 
clearly shown that the teachers of the Victorian Department of Educa¬ 
tion are deserving of every encouragement in their efforts to develop the 
intell%ence of the rising generation. 


A. T. S. 
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GARDEN NOTES. 

/. Cronin^ Inspector^ Vegetation Diseases Act. 

The Naa?cissus. 

Narcissus—which includes daffodil, jonc4uiK &c. -is a genus of hardy 
bulbous plants, most of the species of which are natives of Southern 
Europe. A few of the original types are still cultivated in gardens, but 
in(jst of the fine varieties now grown have been ])roduced from seed. The 
\arious species have been hybridized, chiefly by English cultivators, who 
have produced most of the fine kinds in cultivation, and have evolved types 
distinct and superior to the original. 

The accepted classification of the narcissus is based on the length of 
the cup, or tulje, of the blossom, as compared with the segments, of the 
perianth. Narcissi are divided into three main divisions or groups, viz,:—• 
(1) Magni-coronata, or large (Towns, catiimonly termed trumpet daffodils, 
•u which the trumpet is as long, or longer, than the perianth; (2) Medii- 
coronata, or medium crowns, in which the crowns are alx>ut half as long 
as the sepals; (3) and Parvi-coronata, or small crowns, in which the cup 
is very small compared with the i)erianth. In this latter class are included 
the Tazetta, or bunch-flowered narcissi, commonly, but erroneously, called 
jonquils. Each main division is again divided into sections, that denote 
some particular arrangement of colour or form of crown. In the first 
division the sections are:—The major type, in which the flowers are yel¬ 
low ; bi-colour, the perianth of which is white and the tube yello\v; white* 
or sulphur-coloured, seifs; and the bulborodium, or hoop-petticoat nar¬ 
cissi, in which tht** perianth is insignificant. The second division includes 
the incomparabilis group; Barrii, hybricis between incomparabilis and 
poeticus; Leedsii, hybrids from montanus send poeticus; Nelsonii; Humeii; 
and other hybrids; and campernelli, juncifoliiis, and the true joncpiil. Nar¬ 
cissus jonquila. The thirii division includes the poeticus; Burbidgeii 
hybrids; and the tazetta or polyanthus groups. 

Narcissi are undoubtedly the finest of our winter and spring flowering 
plants, and, being of easy culture, are deservedly popular and successfully 
cultivated in all parts of the State. The forms or tyiies are varied, 
although the range of colour is limited. A numl)er of varieties are much 
earlier than the majority, w'hile a few^ of the best kinds are later in their 
blooming. Late-flowering varieties are not recommended for the earlier 
and hotter districts, as the blooms are not capable of enduring hot sun or 
wind. A number of growers are now producing large quantities of flowers 
foi sale for the looil and Inter-State markets, and the produce earns many 
thousands of pounds per annum to those cultivators. In the cooler dis¬ 
tricts there is probably a fair oi)ening for the culture of late varieties to 
succeed in the markets those grown in the metropolitan district. 

Soil and Cxrvsrtm.. 

The most suitable soil for narcissi is a light friable loam. They will, 
however, grow and bloom well in any well-drained, fair, garden soil. The 
addition of fresh staUe manure to the soil in the proximity of the bulbs 
is most injuriousi, and should be avoided. Well-rotted stable manure is 
beneficial when deeply worked into the soil well below the bulbs, but the 
best manure for all narcissi is a mixture of equal parts coarse bone meal 
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and superphosphate, applied at rate of about i lb. to the square yard. 
In cool soil this manuring is (luite sufficient, but in hot, sandv soils the 
addition of well-rotted c'ovv manure to the bottom of the l)ed or patch is 
of special value, on account of its coolness and moisture-retaining pro¬ 
perties. The bulbs are most satisfactory when planted in special Ijeds, 
althouofh they will succeed and often produce exceptional blooms when 
pjown in liorders among other plants. The advantage of the bed system 
is that the bulbs are not watered artificially in the resting j^riod as is gene¬ 
rally the case when they are grown in lx>rders of mixed plants. In pre- 
paring soil for the reception of bulbs, the bed or patch sh o uld he worked 



GRAND MONARQUE,” TAEETTA OR BUNCH-FLOWERED TYPE. 


to a depth of about 18 inches, the manure applied to the bottom 9 inches, and 
the soil firmly trodden before planting. Bulbs of the majority of varieties 
should be planted alxjut 3 inches in depth, very large bulbs an inch deeper, 
and bulbs of small Bxid weakly-growing varieties an inch less. The bulbs 
should be planted from 4 to 6 inches apart, and mav ht allowed to remain 
undisturbed for three years, when thev should be lifted, divided, and re¬ 
planted. The bulbs are ready to lift when the tops turn yellow, and 
should be replant^ at once,' if possible. Otherwise they should be dried 
and stored in a cod place till the latter end of March at latest: After the 
flowering period is over, the bulbs should not, as is usual, be allowed to' 
suffer from want of-cultivation. The longer the “grass ** is kept glowing 
ihe better the blooming in the next season. 
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The varieties worthy of cultivation are as follow:—Long trumpet sec¬ 
tion—Yellow—Ard Righ, Maximus, Henry Irving, M. J. Berkeley, Glory 
of Leiden, Johnstonii (J^-ueen of Spain, Thomas Moore, Emperor, Golden 
Spur, King Alfred, Bicolor, Empress, Frinceps (tlie popular and chtap 
market daffodil), Victoria, Madame Plemp, Grandis (late), Ada Brooke. 
White— Albicans y cernuus pule her, tortuosus, pallidus pros cox, Wm. Gold¬ 
ring, Madame de Graaf. Medium trumpet—Sir Watkin, Beauty, Frank 
Miles, Gloria Mundi, Gwyther, Barrii Conspicuous, Princess Mary, Minnie 
Hume, Duchess of Brabant, Amabilis, Katherine Spurred, William Wilks, 
jonquila, odorus. Small crowns—Burbidgeii, John Bain, Almira, Falstaff, 
poeticus ornatus, bijlorus. Double flowered—Van Sion or telemonius 
plenus, Haleys Silver and Gold, Orange Phoenix, Sulphur Phoenix, Golden 
Phoenix. Tazetta or hunch-flowered — Grand Monarque, Grand Soleil 
d^Or, Grand Frimo, Pape^r White (the earliest market variety), Her Ma¬ 
jesty, The Pearl, Staten General, Queen of the Netherlands. 

Flower Garden. 

If not already done, the most important work is the reduction (jf the 
rough surface left after digging in winter. No time should be lost, or the 
moisture in the soil will evaporate, and the work made more difficult later. 
Ir’andy soils can be worked at almost any time, hut heavy loams are l>esT 
attacked when in a half dr\ condition. The surface should W broken 
down as fine as ^xjssible, and if water is scarce a mulcB applied early. 

Chrysanthemums intended for exhibition should l)e planted this month. 
Early varieties are refarded somewhat in their time of blooming wheii 
planted a fortnight later than mid-season kinds, while late varieties should 
l)e planted earliest, and, if possible, in a b"d l)\ themselves. Beginners 
need not be dismayed at the ai>parent skill and knowledge re(]uired, as sug¬ 
gested bv \M:iters to horticultural [japers on chry santhv“^mum culture. A 
fair soil, w'ell manured and drained, with attention to cultivation, staking, 
and disbudding is all that is needed to produce fine flowers. A lot that is 
written of the need to save certain buds on ascertain date does not apply 
generally. Under conditions of i)erfect control, as when jfiants are grovsn 
in pots and flowered under glass, such f>oints may l>e of importance, but 
under our variable outdoor conditions thev are not. Special notes on 
chrysanthemum culture api>eared in the June issue of this Journal, 

Surplus and misplaced shoots of roses should removed as they ap¬ 
pear, and where fine blocxms are desired the buds thinned. Newly-planted 
noses should be mulched, and a little care taken in the arrangement of the 
shoots, esfnedally on standard specimens. An occasional dusting with 
flovvers of siulphur will prevent mildew\ 

Carnations will be making their flowering growths, and will need atten¬ 
tion in thinning and tying to stakes. Admission of light and air, and a 
more plentiful supply of nourishment for the shoots retained, are secured 
by thmning excessive growths on plants generally. 

In reply to a query re striking daplme cuttings, it is not at all a cer¬ 
tainty that cuttings of daphne will root except under conditions known to 
a few nurserymen Only. Some of our most successful propagators often 
fail to strike cuttings of this plant. They r^uire some shelter, such as 
a cold frame or l)ell glass, and regular attention for a Icmg time. Lady 
cultivators manage occasionally to strike them, but the percentage rooted 
i? very small. 'Cuttings of half-ripened wood, 4 inches in l^gth^ should 
be ttdten in early autumn and inserted in well-drained pots,, filled with 
sandy peat, if available: These should be watered and placed under a 
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glass protection that will afford light and maintain a cool, moist atmos¬ 
phere. . Only sufficient moisture.should be given to keep the cuttings fresh, 
and the glass should be wiped free from moisture each morning. Daphnes 
root readily from layers, tongued and inserted in sandy soil in spring. 

Salvia “ Bonfire and other bedding plants may be planted. 

Kitchen Garden. 

Thinning and weeding growing crops, sowing seeds of such vegetables 
as well be required for use in ailtumn, planting out from former sowings, 
and, where necessary, watering young transplanted subjects are the most 
imyiortant items. 

Tomatoes and other plants raised in frames should be planted out. In 
late districts protection agamst frost must lie provided. For small gar¬ 
dens, hush marrow is the most suitable of that class of vegetable. The 
plants require little ro>ni, and produ(!c several fruits if attended to with 
water and cultivation. Seeds of peas and French beans are l)etter sown 
in drills, to allow the sod to l>e worked up to the plants later. 

POTATO-GROWING AT WHITFIELD. 

The following ]>articulars of a crop of potatoes, grown on one of the 
Whitfield Closer Settlement blocks (Mr. A. iMaconochie's). will show what 
can be done in that district with pot4ataes cultivated on up-to-date methods 
in soil, if anything, below the average qiialitv of the flats on the estate. 

KS'i///.—Light, red, sandy loam, shallow, with gravel l>ottom. and water- 
^^orn stones in patches on the surface. The land had previousK lieen 
v’ultivated for two >ears, the first crop liemg green maize iPor dairy cows, 
and pumpkins. The last crop prior to the potatoes was oaten hay, upon 
the removal of which a sowing of rape was made^ and fed off l>\' cows. 

Cultivation .—The land was ]}loughed, harrowed twice, and rolled in 
ihe spring. It was ploughed again on 6th January, when the iM)tatoes 
were ])1 anted ; this was alx>ut a month later than is usual in the district. 
'Fhe weeds were kept under, and a light hilling up made with the horse 
hoe. The sets were not cut, owing to the lateness of planting, and were 
placed 20 inches apart in the rows, and 34 inches between the rows, anil 
5 inches below the surface. 

Manure. -Four cwt. of potato manure was used jier acre, and was 
strewn in the furrow with the sets. 

Yields .—The average \ield from the three acres was 8 urns 18 cwt. 
per acre. One plot, i-ioth of an acre, of Beauty of Hebron variety, 
yielded at the rate of 15 tons |)er acre; another j -loth of an acre, Brownell’s 
Beauty, at the rate of 13 tons; and the same area of Peach Bloom and 
Pinkeye at the rate of 10 t<Mis per acre The total percentage of small 
potatoes was 6 per cent. The potatoes were free from disease of any 
kind, and were of good shape throuighout. Mr. Maconodhie carefulh' 
selects his seed, taking only w’elFshaped, good-sized tubers for seeding 
purposes. He is a firm believer in large sets, and does not cut his 
potatoes in a dry planting season. He also holds the theory that 
spreading the manures on the surface encourages the growth of weeds, 
and for this reason he prefers placing the manure in the furrow. The 
whole of the crop was sold to New South Wales buyers at los. per 
ton, delivered at Whitfield, the return being per acre gross. 

T.A.J.S. 
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THE ORCHARD. 

James Lang^ Harcourt. 

The most pressing work for October will he the ploughing of the 
orchard, and putting the ground in a good state of tilth before the advent 
of the dry weather. The late heavy rains have left the ground in good 
condition for this work, which should be pushed on as rapidly as cir¬ 
cumstances will permit. Where j)eas have been sown for green manur¬ 
ing, they should be fit for ploughing under early this month; do not 
delay this too long, a$ the ground socmi gets hard, and it is then difficult 
to do the work satisfacto ily. Roll the peas first with a heavy roller, 
and, if potash manure is to be applied, sow it after rolling with muriate 
or sulphate of potash at the rate of 2 cwt. per acTe; then plough in, 
using a revolving coulter to cut the peas. Do not roll any more of the 
peas than can be ploughed in during the dav, as they rise again dur¬ 
ing the night, and the) do not roll so well again. 

Grafting can still be done, provided the scions are in a backward state, 
but it should be completed as early in the month as possible. 

Citrus fruits of all kinds mav now be jjlanted out; cut them well 
back when planted^ and do not allows them to suffer from want of water. 
A good mulching of strawy manure placed around the trees will keep 
the soil moist for a long time. 

Spraying will take ap a good deal of time this month, so as to keep 
the various pests in check. Peaches will require constant attention for 
tile black ax>his, and should curl in the leaf appear spray at once with 
Bordeaux mixture. Apples and pears should be attended to for black 
spot; the standard formula is 6.4.40 (bluestone, 6 lbs.; quicklime, 4 
lbs.; w^ater, 40 gals.), but in the drier districts the quantity of water 
max be increased to 50 gallons. Spraying for codlin moth towards 
the end of the month will also require attention. The first spraying 
should be given when the petals of the flower have fallen, and before 
the calyx has closed; this is done in order that some of the poison should 
be deposited in the.eye of the apple, ready for anv grub that ma^ try 
to enter through the eve. The Ked^ie soda and arsenic solution and 
the arstmic of lime give as good results as any of the arsenical solu¬ 
tions. 


DISEASES OF FARM ANIMALS. 

S, 5 . Cameron^ M,R,C,VCMef Veterinary Officer. 


{Continued from Page 576.) 

Swine Fever. 

0wring to want of space, the article on Swdne Fever^ lus been unavoid¬ 
ably field, over until the next issue.—Editor. 
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DISEASES OF FARM ANIMALS. 


S. S, Cameron^ M.R.LW'.S.^ Chief Veterinary Officer. 


V.- -NOTIFIABLE DISEASES UNDER THE MILK AND DAIRY 
SUPERVISION AUT 1905/’ 

Tuberculosis. 

Of all diseases to which animal species are suhjet'^t, tulxjrculosis is the 
most universal in the fullest and widest sense of the term. In man the 
dreaded ‘‘consumption” is a tuberculosis; in cattle the frequently-seen 
“ piner,” or “ waster,” is the victim of the same disease. It affects pigs, 
horses, and all other kinds of domestic animals, but to a more limited extent 
than cattle, the incidence of the disease in sheep, goats, donkeys, and 
dogs being comparatively rare. Fowls and other domesticated birds are 
especially subject to tuberculosis when placed in an infective environment, 
and it has even been found to affect fish. The disease is also universal 
in the sense that no country in the known world is free from it, and no 
disease affects so large a proportion of living beings. Sir Lyon Playfair, 
in an address at the opening of the Edinburgh University in 1886, gave 
utterance to a remark which, more than anything the author has ever other¬ 
wise heard, signalized the importance of the disease tuberculosis in its 
relationship to life. He said: “ Of all factors on our present horizon of 
knowledge, the disease tuberculosis is the only one that can be regarded as 
leasonably likely to bring about the extermination of species.” 

^ Recognising all this, it is not w^onderful that' more has been written 
about this disease than about any other. The numerous pha-ses which the 
study of the disease presents have been specialized on in innumerable 
volumes, to some or others of which the reader requiring anything more 
than the barest outline of knowledge of the disease will have to refer; for 
it cannot be expected that, in a work of this general character, space for 
anything more than a mere epitome of what is known about the disease can 
be afforded. The exigencies^ of space also forbid extended reference to the 
disease in animals othSr than cattle; but this is immaterial, seeing that its 
cause and nature are practically the same in all animals, as are the lesions 
it produces and its course) progress, and terminations. 

11012. X 
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Definition. —Tuberculosis is a contagious,. infectious, and infective 
disease, affecting man and nearly all the domesticated animals and birds, 
between most of which it is intercommunicable; caused by a specific germ 
(the bacillus tuberculosis ); and characterized by the formation in various 
parts of the body of the anatomical lesion—tubercle, which, inflammatory 
in origin, undergoes various degenerative changes, such as caseation, calci¬ 
fication, and ulceration. 

CAUSATION.—Tul)erculosis is caused only by the introduction into 
the system, whether by inhalation, ingestion, or inoculation, of the bacillus 
tuberculosis. 

This microbe was discovered to be the essential » tuse of the disease 
by Koch, in 1882. It is a rod-shaped bacillus, with rounded ends, and very 
minute, being about i-i2,000th to 1-20,000th of an inch long, and about 
i-5th of this broad. Some of the bacilli are slightly curved, like a cucumber, 
and in others transparent spots, which may be spores, are seen. For detec¬ 
tion of the bacillus by the microscoi)e, the specimen containing it is best 
stained by what is known as the Ziehl-Neelsen process, the details of which 
may be found in any standard work on Bacteriology. It was for a long 
time thought that this method of staining differentiated the tubercle bacillus 
from all others; but later investigations have shown that certain other 
bacilli can also be .stained by the .same pnx'e.ss. Of these, the leprosy, 
smegma, and timothy grass bacilli, and others found in cowdung, milk, and 
butter, are the most important. 

The bacillus tuberculosis is non-motile and aerobic—that is, it needs air 
for its growth. It may l)e artificially cultivated on solidified blood serum, 
or on gelatine broth containing ghxxirine, and kept at a temperature of 
about blcxxl-heat. On such media it grow^s slowly, the culture not reaching 
characteristic perfection for some weeks. Excepting this artificial method 
of development, the bacilli do not multiply outside a living body. They 
live outride the body for a long time, an;J retain their virulence for six 
months, or longer, in the dried state. As with other pathogenic organisms, 
they are quickly destroyed when in contact with putrefaction. The bacillus 
tul)erculosis is not destroyed by the action of the digestive juices. Exposure 
to direct sunlight destroys it in a few hours, and shade daylight in al 3 out 
a fortnight. ’Boiling destroys it, as also does a moist heat of 170 deg. F. 
continued for an hour ) hut it is still infective in underdone c(X)ked meat— 
that is, meat in which the redness of the juice is retained. It is not killed 
by freezing, nor does heavy salting do away with its virulence. 

The mutability of the bacillus tuberculosis—that is, its capacity to 
become changed or modified in various ways—is now an important con¬ 
sideration, in that, if such a possibility is conceded, it appears to afford an 
explanation of the variant effect of the bacillus when removed from its 
natural habitat or environment. Just as it is known to vary in its shape, 
size, and other physical characters, so there is abundant evidence, which 
is set out in many recent works on the subject, that in different animals, 
and even in tlie same individual, the bacillus varies considerably in its 
pathogene&i.*^— i.e.^ in its power of. producing disease. With this borne 
in mind, and after exhaustive research and consideration, which need not 
be.here detailed, the conclusion may be stated that the tuberculoses of 
(^ilfearent species are caused by the one bacillus tuberculosis, and that any 
^parent differences in effect on different animals are merely such as result 
from the mcKlified environment, and will become less marked, as they do» 
tfaie, lunger the op])ortumty for becoming accustomed to the modification of 
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environment is continued. In other words, the variant effect in disease- 
producing potency of the bacillus on different animals is merely a question 
of slow adaptability or habituation to new conditions. It was doubtless 
the lack of recognition of this which led to Koch’s blundering assertion, in 
1901, that human and bovine tuberculosis were caused by different bacilli, 
the erroneousness of which was overwhelmingly proved by the British 
Royal Commission appointed to investigate the matter, and by hundreds 
of private investigators, whose observations and conclusions are so closely 
packed in the pages of the scientific literature of the time. 

Auxiliary Causation — Heredity .—In dealing with heredity as a cau¬ 
sative factor in disease production, the question of the hereditary character 
of tuberculosis was adverted to at some length. It was there stated that, 
while the disease itself was not transmitted from parent to offspring, the 
predisposition to it, or a vulnerability of the offspring to the attack of the 
disease, was so transmitted. The importance even of hereditary predisposi* 
tion is modified somewhat by the fact that the offspring of tulxjrculous ani¬ 
mals arc born into a tuberculous environment, and are therefore quickly 
exposed to infection, to which their susceptibility to tuberculosis ought, per¬ 
haps, to be more largely credited, rather than to hereditary predisposition. 
Bang’s world-famous experiments seem to prove this. He was able to rear 
perfectly sound cattle from cows far advanced in the disease by the simple 
precaution of removing the calf, immediately it was dropped, to uninfected 
surroundings at a distance, feeding it on milk from sound cows, and pre¬ 
venting contact throughout with other than healthy cattle. 

Breed .—It is strongly held by some that certain breeds of cattle are more 
subject to tuberculosis than others; but an extended experience of the disease 
in widely separated districts forces the conclusion that, other things being 
equal, the difference in degree of vulnerability of the different cjittle breeds 
is slight, if indeed it exists at all. Heavy milkers of any breed are more 
prone to attack on account of the cx>ntinuous drain of milking on their 
system and constitution, and if one breed is a deeper milking breed than 
another then the proportion of tuberculosis might be expected to be greater, 
but this is not a question of breed, but of nutrition. The fact is that the 
range of experience of most observers is confined to definite districts, and 
because Shorthorns or Jerseys are found to be more frequently tuberculous 
than any other breeds in district^ where these breeds predominate, an in¬ 
complete and erroneous conclusion may be come to. An instance of this 
may be given. In 1902, it was announced in the Journal of the Depart¬ 
ment of Agriculture that Jerseys w^ere more particularly subject to tuber- 
culpsis than other breeds of cattle. The statement was challenged by Jersey 
breeders, and it turned out that the main basis on which it was made was 
the fact that by far the largest number of tuberculous cows killed* at the 
kennels of the Melbourne Hunt Club w'ere Jerseys. These kennels are 
situated in a district in which there were more Jersey cattle to the square 
mile than in any other area in the Commonwealth, as might be expected 
from the fact that two of the leading stud Jersey herds of Australia were 
located in the vicinity. 

Environment .—The keeping of cattle in close contact with each other 
tends to the more rapid spread of the disease through a herd, and conse¬ 
quently the prevalence of the disease is found to be greatest in herds that 
are confined in byres for a considerable proportion of their time. On this 
point, and in so far as the.spread of Ae disease in Australia 15 con¬ 
cerned, it is opportune to reproduce the following remarks by the author 
in an address before the Australasian Association for the Advancement 
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of Science, at Brisbane, published in the journal of the Association for 
1895:—‘‘It is desired to take this opportunity to publicly correct a false 
impression that obtains in some quarters to the effect that cattle kept in 
a semi-wild state in the Australian bush are immune to the disease. Know¬ 
ing that tul)ert'ulosis is to a certain extent a disease of domestication, 
spreading readily by close cohabitation, a superficial consideration would 
seem to supi3ort such an impression. But experience of the conditions 
under which the cattle are bred and reared shows that there are factors 
obtaining in Australia which predispose to the^ prevalence of tlie disease 
just as nuich as do the close cohabitation and pampered treatment of cattle 
in byres in the old world. First of all there is an equal vulnerability to 
the disease inherited, here as in England, from pure-bred and diseased 
sires and dams, either imported or the progeny of imported stock. Then, 
although for the most part cattle are never housed, they always, even 
when in large mol>s, have favourite camping-grounds on which they con¬ 
gregate at nighi, and which become contaminated with infected droppings 
and discharges. I'he stagnant waterholes in the vicinity of these camp¬ 
ing-grounds may at any time become contaminated, and facilitate the 
spread of the disease'. A third factor in the spread of the disease in the 
past has l)een the indiscriminate way in w'hich virus has been obtained tr) 
inoculate for the prevention of pleuro-pneumonia. Tuberculous animals 
are very likely to become affected with pleuro-pneumonia, and stock- 
owners (thousands of whom inoculate their own cattle) in many cases are 
as likel\ to obtain virus from a tuberculous animal as not. Most im¬ 
portant of all, however, is the fact that at least 90 per cent, of all the 
cattle bred in Australia are not slaughtered until they have arrived at or 
gone far l^yond maturity. The females are kept foi breeding until eight 
and nine years old. 'Bullocks are not slaughtered until at least four years 
old, the average age being s^x. When it is remembered that tuberculosis 
in bovines is mostly a disease of maturity or old age, it will be seen that 
the opportunities for its spread are very great, as each animal that bea>mes 
affected as age increases acts as a fresh centre from which the disease is 
communicated. Abattoir statistics indorse this, as it is found that the 
disease is most common by far in bullocks—especially those from Queens¬ 
land— uj) to seven, eight, and nine years old, and in old dairy cows.’’ 

Age .—The fact that tuberculosis is in cattle a disease of old age for the 
most part is an important one. It is not found in one-fifth per cent, of 
heifers, and dairy herds in which the practice of culling cows after the 
fourth or fifth calving is followed can so l)e kept practically free from the 
disease. 

Other factors that may act as auxiliary causes of the disease are in¬ 
sufficient or improper food, starvation, too early breeding, and in-breed- 
ing, in so far as these impair the constitution, and in fact any of the many 
conditions referred to in the chapter on Causation of Disease which favour 
diminished resistance to the invasion of disease. 

MODES OF INFECTION.—Without setting forth speculative ideas 
as to the means whereby the disease may be conveyed to an animal^ it may 
be said that the following modes of infection have been definitely ascer¬ 
tained:— (a) The ingestion of milk containing tubercle bacilli, this being 
a common nuxle of infection of young animals and of pigs, (b) The 
inhalation of particles or matter (dust) containing tubercle bacilli exhaled 
or emitted in the discharges of affected animals, and dried by exposure. 
(e) The swallowing of sputum, phlegm, or discharges from affected 
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animals, as when a feed-box or manger has been contaminated through 
previous use by a coughing cow. 

Recent researches would appear to indicate the likelihood of tubercle 
bacilli remaining dormant in the system for months, or even years, before 
a definite tutercle lesion is set up. If this be so, it may be that many 
cows which only develop tubercle late in life have actually liecome infected 
during calfhood. 

PREVALENCE.—Until recent years the question of the extent to 
which the disease prevailed was very much a matter of guesswork. Esti¬ 
mates were mainly based on abattoir statistics, and the variation of these 
was notorious. It was accounted for largely by the difference in rigidity of 
inspection. In fact, the percentage of tuberculosis found to exist in 
different countries was in ratio to the thoroughness with which inspections 
were carried out. Denmark’s high prevalence of 16 per cent, some years 
ago was testimony to the thoroughness with which every diseased cow was 
ferreted out. In other countries the estimate of 2 per cent, given under 
lay inspection was increased to 12, 14, and even 26 per cent, on the work 
being intrusted to trained veterinarians, who did not increase the preva¬ 
lence of the disease, but found it where it had been previously, either 
carelessly or ignorantly, overlooked. It was a shock to England to find 
from the records of examination of all cattle killed under the Pleuro¬ 
pneumonia Slaughter Order of 1892 that the percentage prevalence, 
though varying in different counties (Edinburgh, 5.75 per cent.; Durham, 
18.7 |>er cent.; Midlothian, 20 per cent.; Yorkshire, 22.8 per cent.; and 
London, 25 per cent.) was so high—the average being over 5 j)er cent, of 
all adult cattle in Great Britain and 20 per cent, of ail milch cows kept 
in cities. 

In Australia the earliest mention of tul)erculosis that the author has 
come across is in connexion with the fosi mortem examination of pleuro¬ 
pneumonia cattle during the first outbreak in 1859. The conditions de¬ 
scribed by Mr. Miscamble, M.R.C.V.S., in an animal supposed to have 
recovered from pleuro-pneumonia leaves no doubt that the animal was 
affected with tubercle. He says: ‘‘ There were tubercle in several clusters 
lining both sides of the chest, and in the superior mediastinum a large 
tumor full of curdled lymph which seemed to have existed for a a>nsider- 
able time, as the walls of the abscess were quite tough.’* Speaking on the 
same specimen, Mr. Pottie, M.R.C.V.S., a then recent arrival from 
Scotland, said—** Besides pleuro-pneumonia there was another disease 
in them, viz., tuberculosis.” {Argus^ 17th September, 1859.) 

Yet the prevalence of the disease was strenuously denied until in 1884 
the 'Board of Inquiry on Tuberculosis in Cattle in Victoria, having had 
careful records kept at the Melbourne City Abattoirs, reported that ” over 
7 per cent, of all cattle slaughtered for the meat supply of Melbourne are 
tuberculous in some degree. ” Statistics collected by the Board during the 
inquiry showed that ” for the half-year ending December, 1884, of 16,780 
cattle slaughtered, 7.1 per cent, were affected/* so that the first-mentioiied 
conclusion was not baswi on scanty numbers. In spite of the revelation 
of this Board of Inquiry, an almost incomprehensible perversion of facts 
in regard to the existence of the disease seems to have b^n persisted in. 
As late as 189^ the official estimate of the prevalence of tuberculosis in 
cattle in Victoria was i in 300, or .3 per cent.—^this in face of the fact 
that at the Melbourne City Aba^ttoirs during the previous year, 1894, of 
17,681 cattle slaughtered during six n»onths, 169 were condemned as unfit 
for consumption on account of tuberculosis. This is a proportion of i in 
104.6, practically i per cent., and takes into account only those 
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condemned; not those, always the greater proportion, affected to a degree 
not considered as rendering the carcasses unfit for human consumption. 

Amongst dairy cattle in Australia reliable statistics are not plentiful. 
The most reliable are those based on a diagnosis as fumished by the 
tuberculin test. Such are those published in a report by the author to the 
Board of Public Health, Victoria^ in 1889. A number of milking herds 
of different breeds were tested in widely-separated parts of the State, and 
the aggregate totals showed a 9 per oent. prevalence. The report states: 
“ The animals comprising these herds were mostly young cows, or cows in 
their prime, and above the average of dairy cattle in breeding, in condi¬ 
tion, and milking qualities, so that there is likelihor>»l that the proportion 
of tuberculous animals found in the herds tested, viz., 9 per cent., is not 
in excess of that for dairy cows in the Colony at large.'* 

Since then, however, the impression must be recorded that there has 
been a not inconsiderable diminution in the prevalence of the disease. The 
amount of tul:)erculosis met with at the abattoirs has certainly diminished, 
and a corresponding diminution amongst dairy herds may not unreason¬ 
ably be counted on, so that now it may be asserted that the all-round pre¬ 
valence does not much exceed 5 per oent. One of the factors accounting 
for this diminution has been the period of drought tlxrough which the 
continent has passed. During this time it became a question of the 
** survival of the fittest,** and hundreds of weakly and diseased animals 
were carried off. The efforts of the Stock Departments of the different 
States in continually seizing and destroying tuberculous cattle and so re¬ 
moving foci of infection must also have played a considerable part in 
diminishing the prevalence of the disease. 

PATHOLOGY.—When virulent tubercle bacilli become deposited in an 
organ or tissue of the body suitable for their development, they, by their 
irritation, set up a mild inflammation and increased growth of cells 
in the immediate vicinity, while leucopytes emigrate from the sur¬ 
rounding capillaries. The cells are distinctive in character, a few 
being large multi-neucleated and branched cells called ‘‘ giant ** cells, and 
the remainder, much more numerous, are epithelioid and lymphoid cells. 
Tubercle bacilli are frequently seen in the giant cells or their vicinity 
on microscopic examination. The whole constitutes a rounded mass not 
larger than a pin*s head or millet seed, grey in colour, and non-vascular, 
called a tubercle.** Many of these tutercles are formed in the vicinity 
of the bacilliary infection, and by their coalescence into masses there are 
formed the larger nodules, still called tubercles, though varying greatly in 
size, which constitute the characteristic lesion of tuberculosis. A distinct 
feature of these nodular growths is their tendency to unckrgo a caseous 
degeneration, commencing at t 3 ie centre of the nodule but ultimately in¬ 
volving the whole mass, which then consists of a mass of structureless and 
granular dthris with fat and mineral salts, usually a dirty yellow in colour, 
and varying in consistency from that of a slimy, thick cream to a soft, 
ripe cheese; hence the name given to the process, caseation. Scnnetimes 
a further degenerative change takes place, viz,, calcification^ in which the 
dep<^ition of mineral salts results in the nodule taking on cretaceous pro¬ 
perties, it being hard and gritty to the touch when cut. 

In other cases there becomes developed in the nodule, especially in the 
neighbourhood of its wall, a quantity of fibrous tissue, giving it a solid 
and leathery consistency. This fibroid degeneration usually occurs in the 
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tubercular growths on serous membrar>es, the nodules becoming pearly or 
stony in colour, and giving rise to the condition known as “ grapes.^’ On 
section of these bunches of nodules many of them will be found to be 
caseous, although the majority are fibrous. Each of these three con¬ 
ditions of degeneration is indicative of a varying chronicity of the lesion, 
and therefore of its age \ while the grey tubercle, undegenerated, is always 
of recent formation. 

The encapsulation of tuberculous abscesses often occurs by the forma¬ 
tion round them of a thin but strong wall of fibrous tissue, whereby the 
contents are cut off from the circulation, and may remain passive for a 
long period. The contents often dry up and become mummified, in which 
case the walls may collapse and heal together, forming a mass of scar 
tissue which gradually contracts and may become almost obliterated. This 
is what happens when the ^‘cure’* of a local focus of tuberculosis in the 
lungs or elsewhere takes place. 

The lesions of tuberculosis may exist in any part of the body, but bone, 
muscle, and nervous tissue are not often the seal of the disease. In a long 
series of poM mortem examinations, of which notes were taken by the 
author, tuberculous lesions were found in the following organs and tissues, 
set down in the order of frequency:—Lungs (and pleura), liver, lymphatic 
glands, intestines, mesentery and peritoneum, spleen, udder, uterus, kid 
ne\s, ovaries, and pericardium. The different groups of lymphatic glands 
were found to be most frequently affected in the following order:—Bron¬ 
chial and mediastinal, mesenteric, post-pharyngeal, sublumhar, hepatic 
and mammary. In pigs the post-pharyngeal lymphatics are affected more 
frequently than any other. 

T.ocal and General Tuberculosis. —As regards the primary lesions 
of tuberculosis, and the spread of the disease to different parts of the body, 
consideration may be given under three heads— 

1. Primary Localized Tuberculosis^ in which the lesions are con- 

fin^ to one organ or to one organ and its immediate efferent 
lymphatic glands. 

2. Secondary Localized Tuberculosis, in which lesions also exist in 

an organ or part remote fn>m the seat of the primary focus, 
but connected with it by lymphatic vessels (efferents from 
the primary focus) by means of which the infection has been 
conveyed. 

3. Generalized Tuberculosis^ in which lesions exist in organs and 

parts remote from each other, and unconnected directly by 
• lymphatic vessels, the infection having been spread from 
primary or seocmdarv' foci by mean® of the general blood 
circulation. 

Primary Localized Tuberculosis occurs as a result of infection, from 
the exterk>r of the body into some part other than the blood stream. 
Familiar instances are (a) lung lesions caJused by the inhalation of bacilli 
and their, absorption through the wall of the air cells into the lung tissue; 
(Ji) intestinal or mesenteric lesions through the ingestion of bacilli with 
the food and their absorption into the wall of the intestine or the mesenteric 
lymphatic glands; and (r) pharyngeal lesions resulting from the action of 
bacilli in the food or in mucus from the lungs deposited on the tonrils and 
absorbed through the tonsilar follicles into the lymphatic vessels of the 
post-pharyn^al lymphatic glands. This is the most frequent track of in¬ 
fection in pigs. 
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It does not follow, how^ever, that lesions always occur in the tissues or 
gland which the invading bacilli first reach. They may, and many times 
do, pass on by the l\mpl:i stream from the tissues in which they are first 
deposited to lymphatic glands beyond, before becoming arrested and as¬ 
suming their disease-producing activities. Hence tuberculosis of the bron¬ 
chial glands is often found as a primary lesion without the lung tissue or 
other part of the body having been invaded. Carcasses affected with pri¬ 
mary localized tul)erculosis are not condemned wholly as unfit for human 
consumjrtion. The organ or tissues in which the disease exists together 
with the tissues in which their efferent lymphatic vessels ramify are alone 
likely to be dangerous. 

Secondary Localized Tuberculosis, — This occurs when bacilli from 
existing lesions are conveyed by means of the lymph stream to a remote 
gland or organ in which they become deposited and set up the disease. At 
limes glands or organs en route may be passed through without tubercle 
being set up. As instances, may be taken secondary^ infection of the 
mediastinal glands or of the lungs and pleura from foci in the liver—in 
which case the bacilli would pass respectively along the lymph vessels of 
tiie vena cava into the mediastinal glands and thence into the pleural cavity 
or lungs. 

To determine definitely that the trouble is a secondary localization when 
lesions are found remotely situated requires a considerable and accurate 
knowledge of the anatomy and relationship of lymphatic vessels and 
glands, hence the necessity of such knowledge being possessed by meat 
inspectors so that the public health may l)e conserved without unwarranted 
loss to butchers. 

Generalized Tuberculosis ,—This has occurred whenever there are two 
or more seats of disease which are unconnected by lymphatic vessels*; 
tnat is, when the bacilli have entered the general blood stream and are 
spread by it. The word general is given the emphasis of inverted commas 
because the presence of bacilli in some parts of the circulation is not neces¬ 
sarily followed by generalization. In the portal circulation they are likely 
to be arrested in the liver; and again, when emptied out of the thoracic 
duct into the blood stream at the jugular vein whence they pass through 
the right heart they may be arrested in the lungs; but generalization is 
likely to soon follow because of the numerous foci so created in the liver 
and lungs respectively. 

In generalized tulierculosis the carcass is wholly condemned as unfit 
for human consumption. 

Statistics gathered at different times show that in about 14 per cent, 
of all cattle affected with tuberculosis the disease is generalized. 

Meat Inspection and Tuberculosis. —On the subject of the con¬ 
demnation of the meat or carcasses of tuberculous animals, in addition to 
what has been already said, it may be well to quote the resolutions of the 
Inter-State Conference of Government Veterinary Surgeons (Messrs. W. C. 
Quinnell, M.R.C.V.S., Queensland; Ed. Stanlev, P'.R.C.V.S., New 
South Wales; and S, S. Cameron, M.R.C.V.S., Victoria), held at Mel¬ 
bourne in 1902; — 

Resolution i.—That when tuberculosis exists in only one organ, in¬ 
cluding the lymphatic glands receiving lymph frewn that organ, or in only 
one distinct group of lymphatic glands, or in only one other isolated 

* This 8tatein3iit requires to be qiialifled in the case of two or more separate lesions being the result 
of aistinct primary inoculation. "-8.8.C. 
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j-ituation, the part of the animal only which is so affected should be 
condemned; except when such local tuberculosis is concomitant with 
emaciation, in which case the whole carcass should be condemned.” 

Resolution 2 ,—That when tuberculosis exists in two or more places 
(organs, glands, membranes or tissues) not directly connected by lymph¬ 
atic vessels, tiie whole carcass should be condemned.” 

SYMPTOMS.—Tuberculosis develops slowly and insidiously. For this 
reason, as also because of the variety of vital organs and tissues which 
it may attack, the symptoms are, in the earlier stages, at all events, very 
indefinite and variable. Except in the case of lung invasion, it is not 
until the di.sease has commenced to interfere with nutrition that the symp¬ 
toms are sufficiently pronounced to attract attention. 

When occurring in the lungs, there will be an occassional short, dry, 
weak cough, or hoose,” which is especially provoked and actxrmpanied 
by blowing or respiralx>ry distress on the cx)w being driven into the shed 
for the morning milking or when it is inordinately hustled at other times. 
Tliere may be a dryness and scurfiness of the coat, with a hide-lx>und 
skin, and tlie appetite may be capricious. If the disease happens to l)e 
in that region of uie lungs which can be effectively isounded, percussion 
may reveal dullness in patches, corresponding to the diseased areas in the 
lungs. Auscultation is, however, more satisfactory as a means of physical 
examination of the chest. Creaking and wheezing sounds are heard over 
cir(mms<Til)ed and isolated areas; and when there is a grapy contlition of 
the pleura the abnormal pleuritic sounds confuse or completelv cover up 
nc^rmal lung sounds. It is a good plan to cover over the mouth and nose 
with a bag when sounding the chest, so as to induce heavy, deep breathing, 
by which the sounds are rendered clearer. 

In tulierculosis of the intestines and liver, the former of which fre¬ 
quently attacks young, immature cattle,there may be foetid diarrhoea, inter¬ 
mittent in character, but very persistent. 

When there is extensive invasion of the lymphatic glands, some of those 
superficially situated are likely to be involved, and their enlargement may 
be felt under the skin, in the front region of the chest, the flank, and the 
angle of the jaw and neck (post-pharyngeal lymphatic glands). In the 
latter aase the enlargement is often accompanied by a more or less pro¬ 
nounced snore in the breathing. Tuberculosis of the glands in this region 
may usually be distinguished from actinomycosis (lumpy jaw) by the fact 
that the swelling is moveable, and fluctuates on pressure, the actinomycotic 
tumour being usually hard and firmly fixed to the jaw-bone. 

The disease progresses slowly in most cases, and it may be many 
moiiths, or even years, from the time of infection before serious inroads 
on the general health are manifested. As the disease advances, the cough 
will become more frequent and distressing, the oow ceases to thrive well 
even on good food, the coat loses its gloss, the hair is dry, harsh, and 
staring, the skin becomes tight, the eyes may he sunken, but at times they 
stand out abnormally and are glassy looking, there is often a discharge of 
tears, the oow stands with the back arched and belly tucked up, although 
in some cases there is a tvmpanitic enlargement (hoven) of the abdomen 
after feeding, and altogether the cow presents a deiected and sorrowful 
appearance. The appetite becomes capricious, and there may be attacks 
of diarrhoea at intervals. The milking function is not usually diminished, 
but the milk is thin and watery, and deficient in butter fat. The tem¬ 
perature, if taken daily, will he found to be erratic; sometimes it is raised 
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a degree or more, and sometimes it is sub-normal. Then comes the stage 
of emaciation, when the animal wastes rapidly, almost visibly, until it is 
miserably thin and weak. The skin and mucous membranes become 
blanched; the cough is more markedly painful and paroxysmal, and is 
easily induced by pressure or a slight blow on the ribs; the temperature 
is now always high, ranging from 103 degrees to 105 degrees F., and the 
animal gradually sinks into a condition of marasmus, so helpless and com¬ 
plete that death quickly ends the scene. 

DIAGNOSIS OF TUBERCULOSIS.—Considering that most of the 
symptoms detailed are such as may occur in any slow wasting disease, and 
that none of them are peculiar to tuberculosis, it follows that accurate diag¬ 
nosis of the disease from objective symptoms alone is - somewhat difficult 
matter, and, in ix>int of fact, is seldom accomplished in the early stages, 
except there is a history of tuberculosis in the herd. Consequently, such 
adventitious aids to diagnosis as microscopic examination, artificial culture, 
Arloing’s agglutination test, experimental inoculation, and the tuberc'ulin 
test, are practised. The value of all but the last of these is largely dis¬ 
counted by the length of time they involve, and other drawbacks, and in 
practical working the tuberculin test is the best aid to rely on, either for 
confirming a diagnosis or for detecting the presence of tuberculosis wliere 
no symptoms are discernible. 

The Tuberculin Test. —Tuberculin is a sterilized glycerine extract 
of the culture of tlie bacillus tuberculosis. It contains the products of the 
growth of the bacilli, and, when injected into a tuberculous animal, there 
results a passing fever, with a corresponding rise of temperature. This 
does not occur when the tuberculin is injected into a non-tuberculous 
animal, but it is practically constant in tuberculous animals, perhaps the 
only exception being in the case of animals very extensively affected with 
the disease, in which case the system seems to be so highly charged with 
tuberculin already that there is no response to the small additional amount 
constituting the usual dose for injection. « Conversely, in animals, only 
Slightly affected the rise of temperature is often very high.^ These pecu¬ 
liarities of the effect of tuberculin— i,e,, the fact that the rise of tempera¬ 
ture is frequently in inverse ratio to the extensiveness of the disease—may 
be taken in some measure asi a guide in estimating whether the disease is 
generalized or not. Tuberculin properly applied, and its action properly 
interpreted, may be relied on almo^ absolutely to manifest the existence 
of tuberculosis; but, except in so far as a guicie is furnished by the pecu¬ 
liarities mentioned, it gives no idea as to the stage of diseaise the animal 
is in. 

Technique of the Test .—An impression prevails that the application of 
the tuberculin test is a simple matter. While the routine procedure may 
appear simple, there is a great liability to error at almost every stage of 
the process, except the most scrupulous and methodical care is exercised. 
The truth of this is so strongly enforced by extended experience that there 
need be no hesitation in declaring that the application of the test ought 
not to be intrusted to other than qualified veterinary surgeons, who have 
had special training and practice at the work. In other hands failure is 
bound to result, either in the condemning of healthy cows or the pasjsing 
of diseased ones, and it is to the fact that operators" have not always been 
suffidently experienced or careful that the test has at times been dis¬ 
credited. 
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Before commencing the test the operator must be satisfied that the 
cows to be treated are— 

(a) Not suffering from any acute disease or febrile symptoms, 
wounds tumours, or local inllammation, such as mammitis; 

{V) Not within three days of the '‘bulling'^ period, either before 
or after; 

(r) Not within three weeks of calving; 

Kd) Over one week calved, and that they have cleansed properly— 
else a rise of temperature cannot be relied on, inasmuch as it may occur 
in association with one or other of the conditions mentioned, independent 
of tuberculin injection. The operator must be provided with a book in 
winch are blank temperature charts, one for the use of each cow. On 
the chart should be entered the name, colour, brands, and age of the cow, 
whether in calf or not, and, if so, how long gone, and any other particulars 
tiiat may be noted at the first examination of the oow which are likely to 
have a bearing on the test. Attached is a specimen copy of the chart 
regularly used by the author: — 

No. 1.—“ Crkamy.’* 6yhs., Brown anji Whitk, \ Right Bump, in Calf 3 Months. 

l“' ‘j “ ^ '”.1 ^ 

Doho. ,| Before Injertioa. j| After Injection. || Rise. 


8 p.in. 1 

1 

f) p.m. 

: ■■ 

8p.ni. j Moan. 

! a u.ni. 

1 

8 a.tu. 

11 a.ni. 

12 p.ni. 

2p.m 1 Mean. |j Ill^rhent. 

Mean. 

1 

105 ! 


... 



•7 

•7 

i' 

... , ... . 39 


104 1 
103 
102 
101 
100 

’5 

;;; ' ;;; 1 

' ... , -8 

!, '8 

'! 

•8 

_ 


•8 , -9 

1 

j ;j 

3 1 


The temperature of each oow must be taken at least twice, at intervals 
of not less than two hours, before the injection of tuberculin. If neither 
record is obviously abnormal, the mean of the two may be taken as the 
standard temperature from which to calculate a reaction rise. The most 
suitable time for the first temperature is prior to the evening milking, when 
the cows are bailed up as ordinarily in their customary stdls. They will 
then be more likely to show an ordinary temperature than if taken up at 
an unusual time. The temperatures must be taken in definite order, and 
tlie same order must be maintained for the injection and the subsequent 
temperatures. The thermometers used should be numbered, marked, and 
terted against each other on one cow prior to use, any variation being 
allowed for on the chart. As far as possible, the same thermometer 
should be used for the same cows throughout the test. 

It is well to use one make of tuberculin continuously, as the different 
makes are standardized differently^ and the calculation of altered dosage 
and effect is confusing. Of Koch’s tuberculin about five drops is the dose 
for a medium-sized cow in fair condition, and this dose may be varied 
according to age, ^ze, and condition. For old, emaciated cows, suspected 
to be tuberculous, double doses may be used. The dose requires to be 
diluted with five tim^ its bulk of a .5 per cent, solution of carbolic acid 
in distilled water, bringing the amount to be injected up to an average of 
thirty drops, or half a dram. In testing a herd, it is more expeditious 
and convenient to make the dilution for a number of cow.s at one time. 
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Pour the contents of the Koch's phial into a small graduated measure- 
glass, and measure it. Then pour it into a larger graduated ineasure-glass, 
and add five times the quantity of diluting fluid. The syringe may be 
filled from this by .drawing up the required dose. All air should be 
excluded from the syringe by holding it needle upwards, and pressing the 
piston until bubbles cease. An ordinary veterinary hypodermic syringe is 
used, with short stout needles, of which half-a-dozen or more extra ones 
need to be always provided in case of breakage. Socketed needles take 
less time to adjust than those with a screwed joint, and are much to be 
preferred. The injection is made in the loose skin immediately behind the 
elbow on the right side, a fold of the skin being gripped with the two 
fore-fingers and thumb of the left hand, so as to form a vertical fold 
lengthways, into which the needle of the syringe is plunged with the right 
hand, care being taken that the point of the needle does not protrude 
through the skin. On the piston being forced in, the needle is removed, 
the fold of skin loosened, and the little pocket of fluid gently massaged 
until it commences to disperse. As, far asi possible aseptic precautions 
should be observed throughout the test. At any rate, prior to injection the 
hair and skin at the seat of injection must be washed with a solution of 
corrosive sublimate, and between each injection the needle and syringe 
need to be rendered sterile. This is best done by first flushing in a half 
per cent, solution of (rarbolic, then in absolute alcohol, and finally in 
carbolic solution again. 

After injection, the cows must be treated as ordinarily in every way, 
being fed, watered, and the like, as usual, and brought up to milk at the 
usual time next morning. This will be about the time—ten hours after 
injection—when it is usual to commence taking the reaction temperatures. 
This is done by taking the temperature in the same order and under the 
same cx>nditions as l^efore, at least three times, at intervals of two hours. 
Tlie non-reacting cows will usually have a lower temperature in the morn¬ 
ing. If by the fourteenth hour (third temperature) no tendency to intTcase 
of temperature is observable, the animal may be regarded as free from 
tuberculosis. In tuljerculous animals there is usually a slight rise b\ the 
tenth hour, which increases up till the isixteenth or eighteenth hour, and 
then gradually declines, and has passed away by the twenty-fourth hour. 
A tjpical reaction temperature chart shows a gradual rise to a maximum, 
and a corresponding gradual fall, producing what is known as a ‘‘ reaction 
curve'' (see specimen chart). During the taking of the reaction tempera¬ 
tures each cow must be keenly observed, to catch any unusual symptoms or 
attitude, such as bellowdng, excitability, inappetence, diminution of milk, 
intermittent and jerky urination, diarrhoea, staring coat, nasal and lachrymal 
discharge. All or any of these must be carefullv noted, and given due 
weight when interpreting a reaction. A rise of two or more degrees Fahr. 
over the mean temperature prior^ to injection is held to constitute a re¬ 
action, provided that— {a) the prior mean temperature has not been com¬ 
posed of widely dissimilar records, (Jb) that there is an absence of any 
other recognisable cause, and (c) the rise has been consistently maintained 
throughout the usual period. Given these conditions, all is plain sailing, 
and a diagnosis of tuberculosis may be confidently ventured. It is in the 
cases where there is variation from these conditions, such as a continuous 
or single high temperature before iniection, an unevenness of the reaction 
curve, and the like, that the discrimination and judgment of the examiner 
is taxed in interpreting the temperature records. 
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Occasionally what is known as a local reaction to tuberculin may be 
observed—that is, in the case of tuberculosis of external lymphatic glands 
or of the udder, an inflammatory condition, local to the ^seased part, is 
induced during the period of tuberculin influence. Hence the necessity to 
examine the udders and external glands of all cows showing signs of 
reacting, and also of making a thorough physical examination of the chest. 

It should be mentioned that, by an extensive set of tests carried out by 
the author in conjunction with Mr. H. W. Potts, F.C.S., &c., Principal 
of the Hawkesbury Agricultural College, New South Wales, at the Leon- 
gatha Labour Colony, it was clearly demonstrated that tuberculin injection 
interfered in no way with the milking function in healthy cattle; neither 
in quantity of milk nor in butter-fat value could any variation be detected. 

The preceding table, giving general description, temperature, and post¬ 
mortem appearances of the reacting animals in a herd is published as a 
t\pe for reference and guidance. 

UDDER TUBERCULOSIS. 

Mammary Tuberculosis, or tuberculosis ot the udder is almost always 
secondary to lesions in other parts, and it seldom occurs except when the 
disease is generalized. The author has, however, come across at least four 
cases in which the most careful examination failed to reveal the slightest 
trace of the disease in any other part of the body; and other cases alsc^ 
in which, by the localization of the lesions in other organs, and their ap¬ 
parent incipiency as evidenced by the slightness of the degenerative pro¬ 
cess, the presumption was forced that the udder lesions had been primary. 
In liiree of the four cases referred to the mammary lymphatic glands only 
were diseased, but in the fourth there were numerous cas»sous and coalesced 
tubercles throughout the gland tissue of the quarter; the mucous lining 
of some of the milk ducts had on it yellow caseating granulations, and 
the interstitial fibrous tissue in parts was indurated. One of the three 
cases in which the mammary lymphatic glands alone were affected was a 
heifer calf, tw'elve weeks old, that had beei) used for the cultivation of 
calf lymph for vaccination. As might be expected at this age, the un¬ 
developed gland was practically devoid of mammary tissue, and consisted 
merely of a mass of fat. Each, of the supra-mammary lymphatic glands 
was enlarged, and had undergone caseous degeneration.* The cue as to the 
method of infection was given, by the condition of the umbilicus or navel, 
which had not properly healed, and which was at the time of slaughter 
still somewhat ulcerated. In view of the fact that the afferent vessels of 
the mammary lymphatic glands drain lymph from the flank walls of the 
abdomen and umbilical region, the deduction that the disease was conveyed 
from tubercle-infected litter or l)eddinig through the unhealed umbilicus, 
and thence by the lymphatic vessels to the mammary lymphatic glands, 
apf)ears feasible. In the Revue Generale de Medecine Veterinaire for 
March, 1903, there is a case of primary tuberculosis of a milking cow re¬ 
corded by Cont 4 , who puts forward the view that fragments of straw con- 
taminate^d with tubercle bacilli may have entered the teat duct, and thus 
caused infection of the gland. In support of this view, he states that the 
owner had for some time been using as litter straw taken from palliasses 
removed from certain hospitals, and concludes that ‘'the straw had pro¬ 
bably been soiled by discharges from tuberculous patients.*' Such a method 
of ipfection could not have been possible in the ca.se of the calf now being 
* The specimen le preserved in the m'lseum of tho Board of Public Health, Melbourne.—S.S.C. 
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recorded, for the undeveloped gland was devoid of mammary tissue, and 
tne teats at such an early period are practically impervious. A more likely 
explanation of the primary cases than that offered by Conte would be in¬ 
fection through wounds in the skin of the udder from tubercle-contaminated 
litter, or in the case of a consumptive milker moistening his hands with his 
.sputum for the milking of a cow with chapiied teats. 

Udder tuberculosis is most often confined to one or both liind quarters of 
the udder, the fore ones being less frequently attacked. The diflerentiation 
beiw'een tliis condition and an ordinary inflammation or blind quarter is 
important, but not always easy to decide on. In the first place, it is seldom 
that young caiiie have tuberculous udders, so that an udder complaint in 
cows before the sixth calf may usually be dismissed as non-tubercular. In 
luberculosis, there is usually no diminution of milk secretion—in fact, it 
may be slightlv increased, but is thin and watery, and the quarter tends 
to gradually enlarge, the swelling being firm and painless; whereas in 
ordinary inflammation the milk b^omes curdled or ceases to be formed, 
and the quarter shrivels after the subsidence of the acute inflammation. On 
very careful manipulation, and comparison with the other quarters, a 
nodulated or knotted condition of the substance of the quarter may be 
felt. Sometimes a soft patch, indicative of a caseous or purulent abscess, 
may also be detected, especially if it is near the surface. To confirm 
suspicion, micr( 3 Scopic and bacteriological examination of the milk for 
bacilli is nec'essary. Other plans include the extraction of a little piece 
of tissue from the (|uarter by means of a harpooning ^ ^ instrument, or 
the drawing out of a little matter from a suspected ab.scess with an aspi¬ 
rating syringe—the material in both cases to be examined microscopically 
and bacteriological ly, 

The projx>rtion of tulxjrculous cattle that are affected in the udder is 
from 2 to 3 per cent. In a series of post-mortem examinations of tuber- 
(nilous cattle made by the author, over 5 per cent, had udder lul^erculosis, 
but this is unusual. The milk from a tuberculous udder contains tubercle 
l)acilli in most cases, and is infective to mammals partaking of it, par¬ 
ticularly the young. Piglings are particularly prone to contract tubercle 
in this way, and many authentic cases are on record of tiil)erriilosis in 
('hildren being caused by drinking such milk. 

On the question as to whether the milk of tuberculous (’ows with 
healthy udders is infective or not, the majority of investigators have con¬ 
cluded that it is not. On the other hand, the investigations of a not unim¬ 
portant minority, led by Bollinger, who was successful in 55 i)er cent, of 
cases in producing tuberculosis in animals by ingestion and inocnilation of 
the milk of tuberculous cows having healthy udders, affirm that such milk 
may contain bacilli and be infective. The authoi has elsewhere* re|x>rted 
on an investigation bv him of this phase of the subject, which in a large 
measure would seem to support the conclusions of the minority. 

* Tt(^port to the Board of Public Health on, 10!)1. 


THE FUNCTION OF SILICA IN THE NUTRITION OF 

CEREALS. 

Alfred J, Ewart, D.Sc., Ph.D., F.L.S., Government Botanist. 

The fact that cereals and other grasses cemtain large quanlities of 
silica is well known, but, although, it may amount to 50, or even 80. per 
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cent. f>f the ash left after burning, we know little or nothing as to its 
function in the economy of the plant. It was at one time suggested that 
it conferred incieased strength and rigidity upon the stems ot cereals, and 
that the laying of crops was due to the absence or deficiency of silica in 
their haulms. This suggestion is, however, incorrect, and, as a mutter 
of fact, laid crops ma\ contain more silica than normal ones. The pre- 
senice of silica does not seem to protect grain against the ravages ot various 
parasites and destructixe fungi, but does, on the other hand, appear to 
economize the consumption of mineral food by the plants. Evidence of 
its importance is afforded i>y the fact that when oats were grown in arti¬ 
ficial nutrient solutions deprived of silica, the formation of grain was 
delayed, and the grain was deficient in qiialitv and fiuanlily. A recent 
publication (by A. D. Hall and C. D. iMornsoii), fiom the Rothanis^ead 
experimental station, is of great interest in this connexion. The authors 
find (Proc. of Royal Society, 1896) that silica does take part in the 
nutrition of cereals, especially of suic'h as barlex, whose ash is especiallv 
rich in silica, and that a free supply of soluble silit'a induces an increased 
and earlier formation of grain. The soluble silica seems to act by increas¬ 
ing the assimilation of phosphoric acid by the plant, not by an indirect 
action on the soil, but by a direct one upon the plant. Whatex'er the 
nature of the action may be, its importance in the cultivation of cereals 
is sufficiently obvious, for the presence of soluble silica in the soil will 
enable a smaller dressing of phosphoric acid to produce the same result 
as a larg<»r one, or xvill enable the same dressing to bring about earlier 
and more perfeil ripening and fruiting. All ordinary soils consist very 
largeix of silica or of comjx)unds of siHca with insoluble bases. This 
silica (’an onix be absorbed when brought into solution, as takes place to 
a very linured extent by the aid of the carbon dioxide dissolved in the 
water of the soil, and in other ways. The presence of alkaline carlx>nates 
in the soil increases the amount of soluble silica available for absorption 
l)y the plant, and henc'e must lienefit it so long as the amount of alkali 
not so great as to injuriously affec't the roots of the plant. One objection 
put forward to the use of artesian water for Irrigation is that the sodium 
carbonate which such waters may contain, to the extent of 30 or 40 grains 
per gallon, by accumulating in the soil, may render them injuriously 
alkaline. Analyses by Mr. Guthrie {Agricultural Gazette of New South 
Wales, July, 1906, p. 686) seem to show no such rise of alkalinity as 
might be exj)ected after the irrigation by alkaline artesian water. It is 
possible that the sodium carbonate, acting on such substances as aluminium 
silicate in the soil, may form sodium silicate, which is capable of absorp¬ 
tion by the plant, and is at once seized by it, leaving aluminium hydrate 
in the soil. This would, however, necessitate an increase in the j^rcentage 
of sodium in the plant, of which we have no evidence. In any case, how¬ 
ever, it is worthy of experimental trial as to whether the use of feebly 
alkaline artesian xvater for irrigation, instead of being iniurious to tereals 
growm for grain may not favour their growth and prciduction of grain, by 
rendering more of the silica of the soil available for their use. This 
soluble silica, as Hall and Morrison have shown, acts in the same way 
as an addition of pHasphorir acid in favouring the formation and early 
ripening of the grain. 
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LIME AND ITS FUNCTIONS IN AGRICULTURE. 

F. E, Lee^ Agricultural Suferintendent. 

'I'here are few substances* which are used by the farmer that are less 
understood than lime. The name does not convey the information—that 
on this substance diepends, to a large extent, the health and vigour of 
both stock and vegetable life. Perhaps it is, that lime in some of its 
forms is such a familiar object, that constant association has produced that 
contempt that is said to be bred by familiarity. No matter what the 
cause may Ije, the fact remains that the value of lime, as a soil amend¬ 
ment, solvent of plant food, and corrector of acidity, is not properly 
appreciated by the great majority of farmers in the State. Lime is 
sometimes spoken of as a manure, but this is an error; while lime forms 
one of the most important constituents of the soil, and is an essential 
ingredient in the ash of all plants, it is not a manure, but rather comes 
under the heading of a soil amendment. 

Different Forms of Lime. 

Confusion may often arise in the mind of a farmer as to what lime 
rtalK is, and this confusion may be made worse when the difference in 
action of the various forms of lime is not completely understood. Lime 
is found in natural deposits in many parts of Victoria, in the form of 
limestone, or carljonate of lime. In this State, the lime is i)ractically in¬ 
soluble by rain water, and is of little or no value either as a soil amend¬ 
ment or plant focxl. If the limestone occurs, as it often does, as an out- 
(Top, the surface gradually crumbles down by the action of the weather. 

Limestone, when subjected to the influence of heat, loses the water 
and carbonic acid gas with which it is combined, and the''product is then 
known as oxide of lime, burnt lime, caustic lime, or unslaked lime. As 
it comes from the kiln, the lime is still in the stone form. If allowed 
to remain exposed to the air, or if water is added, burnt lime crumbles into 
a fine powder, and is then known as slaked or hydrated lime; it is in this 
form tiiat lime is most familiar, and in this form it is generally made use 
of by the farmer. After slaking, lime reverts, or turns back, to the 
('arl)onate form, but as it is then in a state of fine division, it is of much 
more service to plant life. Lime is also found associated with other sub¬ 
stances, such, for example, as in gypsum or sulphate of lime, deptKits of 
which are to be found in many localities in the northern districts of 
Victoria. Lime is also to be found in the ashes of all plants in greater 
or less abundance according to the class to which the plant belongs. 
The ash of the wood of fruit trees and vines is particularly rich in lime, 
as are also the ashes of most of our Australian hardwoods. 

Functions of Lxme. 

The functions of lime are many and varied. On heavy clay soils, 
lime has the power of “ flocculating,” or binding the clay particles 
together in larger groups, thus permitting the soil to be easier worked, 
and allowing the better passage of moisture, air, and warmth. On light 
sandy soils, the particles of which are already too loose andl separate, lime 
has the faculty of binding the particles together, which helps to arrest the 
rapid drainage of siuch soils, and at the same time prevents their becoming 
too hot. Tte action of lime then is exactly opposite on two tvpes of soil. 
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It is, however, as a corrector of soil acidity that lime is most favorably 
known. Any 5oil which is badly drained, or which contains an excess of 
vegetable matter, gradually becomes acid, due to the action of soil bacteria 
in the latter case. When the degree of acidity passes a certain point, the 
vegetation changes character, and we find the good grasses supplanted b) 
a growth of coarse vegetation. 

Swairtps are conspicuous always for the growth of rushes, reeds, and 
coarse tussock grasses they produce. The action of lime on drained land 
is to neutralize the natural .acidity, and " sweeten the land. An easy 
method for the farmer to ascertain if his land contains too great a degree 
of acidity, is to place a piece of ordinary blue litmus paper on a sample 
if moist soil; if the paper rapidly turns a vivid pink, it may safely be 
assumed that the land requires a dressing of lime. If the change of 
colour is effected slowly, it is an indication that, while lime is needed, a 
light dressing will suffice. Blue litmus paper may be procured from any 
chemist, in small books, costing 3d. or 4d. for 50 sheets. 

As a solvent of latent plant foods, lime is of the greatest assistance 
to the farmer. It must be remembered that time exercises a chemical 
action in the soil, and it will be found, esixx:ia.lly in clay soils, that a 
dressing of lime or gypsum plays an important part in releasing potash 
from its insoluble forms. There used to be an old saying among English 
farmers that lime “ made a rich father and a poor son,’’ and this old 
adage, while not strictly true, has nevertheless a foundation of truth. The 
manner in which lime is nowadays used differs entirely from the methods 
in vogue 50 years ago; then it was the custom to apply a dressing of from 
5 to 10 tons per acre, the effects of which would remain for eight or ten 
years. It is the custom now to use 5 to 10 cwt. per acre, and make the 
application every three or four years, the effect being more noticeable and 
more lasting. One more example of the benefit of lime in the soil is 
sufficient to completely convince the progressive farmer of the necessity 
of giving more attention to this valuable aid to agriculture. Almost 
without exception the artificial manures th^t are used rec^uire to find' in 
the soil a base with which to combine, or otherwise they would leach out 
of the soil after periods of heavy rain. 

The universally used superphosphate, above all» other manures, should 
be held near the surface of the soil, or, in other words, within the sphere 
in which the roots of all crops draw their nourishment from. As has 
been pointed out in a previous article on artificial manures in the Journal, 
the phosphoric acid in superphosphates is rendered “water soluble’* for 
distributive purposes mainly, and it is well-known that within a compara¬ 
tively short period after application—this water soluble phosphoric acid 
leverts or changes back to the more lasting, but slightly less soluble form 
of **citrate soluble”; this reversion is brought about by combination with 
lime found in the soil. The nitrogen in sulphate of ammonia, bonedust. 
blood manure, ancJ farm-yard manures, is released by the action of soil 
organisms, and after combination with lime, is slowly taken advantage 
of by the roots of crops. It woiild be a difficult matter to find a soil 
absolutely deficient in lime, but there are many thousands of acres in 
Victoria, the lime content of which is below what it should be. Land 
which has been continuously grazed by dairy cows is liable to become 
exhausted in lime, owing to the large amounts removed in milk. The 
constantly recurring outbreaks of cripples and kindred diseases are, in 
thdmselves, sufficient to indicate that many localities are already suffering 
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from an impoverishment of lime or phospha'tic materials in the soil, and 
unless some improvement is made in the direction of treating pastures, 
these troubles are likely to increase. 

How AND WH£N TO ApPLY LiM£. 

Before the maximum benefit can be derived from the use of lime, the 
object with which it is given must be clearly understood. If it is desired 
to break down stiff clay soil, caustic or burnt lime should be used, so 
that the double object of correcting acidity and improving the physical 
condition of the soil may be achieved. If it is desirable to arrest the 
rapid drainage of sandy soils, staked or mild lime is best. For peaty 
soils, caustic lime is preferable, because it promotes decomposition more 
rapidly; for newly-drained land, caustic lime is best on account of the 
usually high degree of acidity in such soils, and also in order to assist in the 
free passage of air and warmth. Under no circumstances should lime ever 
be applied within at least five or six weeks of the sowing of seed or 
artificial manures. The proper time to apply lime is in the early autumn, 
and it should be distributed broadcast, or by mechanical spreaders. Lime 
should never be ploughed in, but is best applied immediately after plough¬ 
ing, and then harrowed in. The logic of this will be readily grasped 
when the reader considers that it is the upper porfion of the soil in which 
plant roots mostly feed, and every effort should be made to improve that 
portion of the soil. If the lime were to be ploughed in, the effects of it 
would only conMnence 6 inches lielow the surface, and the objects desired 
would be defeated. 

Gypsum. 

Under the name of gypsum or sulphate of lime, there are to be found 
in various parts of Victoria deposits of lime compounds. As is well 
known, superphosphates contain large amounts of gypsum produced during 
the process of manufacture, and an impression widely prevailed that 
superphosphates were nothing more or less than gypsum, to which phos¬ 
phoric acid had been added. The more general use of manures, and the 
information disseminated by the Department of Agriculture has completely 
dispelled this illusion. 

Gypsum has deservedly of late years come into vogue in many of the 
southern districts of Victoria as a top dressing for grass land. The 
particular function of gypsum seems to be the unlocking of the potash 
compounds held in an insoluble condition by clay soils. It has further¬ 
more been remarked that this substance promotes a growth of clover in 
pastures where the grass has not hitherto been a prominent feature. The 
experimental pasture fields distributed from the eastern to western extremes 
of Southern Victoria have done mudi to popularize the use of gypsum, 
and although the growth of grass has not been conspicuously promoted, 
rhe droppings of the stock feeding on the lime and gypsum plots is 
sufficient eviaence to show that the feeding qualities of the pasture have 
been improved by their use. As an absorbent of ammonia, gypsum takes 
a leading place, and its use in the stables is to be strongly advocated in 
the prevention of the loss of the most valuable portion of animal excre¬ 
ment, viz., the nitrogen. Sprinkled about the stable and stall, gypsum 
not only absorbs the escaping ammonia, but greatly minimizes the objec¬ 
tionable smell of these places. Where stable refuse is conserved outside, 
a few handsful of gypsum could, with advantage, be used with every 
borrow-load of refuse. 
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Conclusion. 

As the purpose of this article is simply to direct attention to the use 
of lime, it is to be hoped that sufficient Has been said to impress the 
reader with the fact that where lime can be cheaply procured, its use is 
to be recommended for most crops. Gypsum and marl serve much the 
same purpose as lime, but it must be borne in mind that they have no 
caustic effects, and that larger amounts are necessary to effect the same 
purpose. By the fruit-grower lime should be used to a much greater 
extent than it is, on account of the vigorous stocky growth it promotes, 
and for the assistance it renders in hastening maturity. 

While every soil does not need lime, there are few portions of Southern 
Victoria where moderate dressings could not be used with advantage. 


(JI.OSER SETTLEMENT STUDIES. 

/. M, B, Connor, Dairy Supervisor, 

A.—AN UP-TO-DATE DAIRY FARM. 

The milk supply of our large cities is to-da> one of the most important 
problems of public health. Milk constitutes such an important factor of 



GENERAL VIEW OF FARM BUILDINGS. 


Some of the dairy cows in lucerne paddock. 

the food supply, and because of its cheapness and high food values, has 
such a general use that too much importance cannot possibly be placked 
on the methods of its production. 

To watch the methods adopted of milking cows on many dairy farms 
is to watch a process of unscientific inoculation of a pure medium with 
unknown quantities of germ life. From cow to cow the milker goes, 
taking with him or her, as the case may be, from the last cow milked 
the particles of dirt caught from the floor, the hairs, the dust, and the 
germs that adhere to them. 

Throughout the whole process of milking, the milk, whilst standing 
in the bucket, receives its repeated sowings of germinal ,dirt. In an hour 
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or two its population of triumphant lives is a thing to make one^s bloocl 
run cold. And this occurs in what are considered good dairies. Imagine 
what it must be like where cows* flanks are never groomed, where hands 
are only washed by accident, where expectorations (tobaojo or other) are 
not infrequent, where, in a word, the various dirts of the dirty milker 
are at every hand reinforced by the inevitable dirts of the domesticated 
cow. 1 could name many dairy farms where these conditions are, in a 
greater or less degree, normal. All men milking cows, to insure a 
clean and pure supply, should be required to conform to certain rules 
and regulations before a permit is issued for the sale of milk for human 
consumption. 

After driving about 6 miles south of the city of Bendigo, along a bush 
track, through thinly-timbered but poor, uninteresting, and hungry-looking 
country in its unimproved state, from an agricultural point of view, it 



THE HOMESTEAD. 


I's a great treat to meet with a practical, go-ahead, and up-to-date dairy 
farmer in the person of Mr. George Lowe, of Kedleston Dairy,” Man- 
durang, the owner of the farm under review. The farm, which consists 
of 260 acres of land, is securely fenced and subdivided into convenient 
paddocks, ranging from lo to 80 acres, each paddock being pro\'ided 
with a substantial gate painted white. Thie Sheep wash Creek runs 
through the property, and it is on the flat near the creek that Mr. Lowe 
cultivates about 40 acres for hay. Portions of the flat have been under 
constant cultivation for forty-five years, returning, on an average 2J to 3 
tons of hay to the acre. These good returns are largeh' accounted for 
by the practical and sensible method of conserving the whole of the farm¬ 
yard and liquid manure, and turning it to account. The balance of the 
farm, with the exception of 2 acres of orchard adjoining the homestead, 
and 3 acres of lucerne, is devoted to grazing the dairy herd. Last year 
the 3-acre paddock was sown with a crop of oats, drilled in at the rate 
of one bushel to the acre; the lucerne was sown broadcast at the rate of 
10 lbs. to the acre. The oats were cut for silage, and the lucerne was 
at once irrigated, .and grew splendidly, giving three cuttings during the 
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first year. The owner, with the aid of irrigation, intends going in strongly 
for rye grass, clover, and lucerne growing. 

The dairy herd consists of thirty-seven head of good dairy sorts, the 
Ayrshire strain predominating. They return on an average 2} to 3 gallons 
per day, and the milk is retailed in Bendigo with two delivery carts 
daily, being sold by the quart. Mr. Lowe has built up the herd by con¬ 
stantly culling the duffers, and never losing sight of the fact that it is 
necessary to have a pure sire, descended from a milking strain, to breed 
from. The first bull introduced into the herd some y^ars ago was an 
Oakbank Melbourne Show bull; last year a young milking shorthorn bull 
was purchased, and will l)e from this out. I have no doubt that 
the cross will be a beneficial one. 

The cows are stall-fed over night, thoroughly groomed every day, and 
bedded down with plenty of straw. Mr. Lowe finds this system gives 
handsome returns, inasmuch that it provides one of the most valuable 
products of the farm, abundance of farm-yard manure, for cultivation 
purposes, besides the benefit of not having to go out into the paddocks 
on a cold, frosty, or wet morning to yard the cows. 



THE MILKING-SHED. 

The milkers’ hands and the cows’ teats are washed before milking, 
and the milk, immediately after it is drawn, is taken from the byre 
to the cooling room. , It is then strained and run over the cooler; the 
water, which cools the milk down to 62 deg. F. during the hottest wea¬ 
ther, is pumped from an underground tank by a force pump, the water 
returning to the tank after running through the cooler. There are two 
large underground tanks, which insures an unlimited supply of water, 
besides admitting of the occasional cleansing of one of the tanks. 

The cow byre is built w^h lofty walls, is well lighted and ventilated, 
and opens cwi to a splendidly pav^ and beautifully drained court-yard. 
The roof is double lined, first with palings, and then with corrugated 
iron. All roofs on the farm buildings are provided with spouting. There 
are twenty-eight bails, 5 feet wide, paved with nice flat blue sandstone, 
with a gutter i ft. 6 in. at the rear of the cows. A drain, which’ is 
I ft. 2 in. wide x 4 in. deep, conveys all drainage from the cows and 
farm-yard buildings generally into a 6-feet brick underground tank, 

,puddled with clay, and afterwards cemented. On this tank there is erected 
a fairly high 'pump, and when full, which takes about six weeks, the con¬ 
tents are pumped into a tank on wheels, made for the purpose, and 
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distributed on the land, or on a large heap of soil, which is turned and 
well mixed at various intervals, and makes splendid manure. This simple 
and effective method of conserving this valuable product at a minimum 
cost is worthy of the attention of every daiiy^ fanner in the State. It is 
only necessary to see the results Mr. Lowe obtains from his land to know 
the value of saviing all farm-yard and liquid manure. The contrast be¬ 
tween this farm and the poor, hungry surrounding country is indeed 
great. The stable, with loft, is built of brick and stone, pitched with 
bluestone floor, and contains five stalls. The- loft is used for storing 
oats, bran, and other fodder for the dairy herd and working horses. 

Irrigation, —Mr. Low^e knows the value of having an unlimited supply 
of fresh water conserved for growing green fodder for his dairy herd dur¬ 
ing the hot, dry months of summer. He has constructed a large dam, 
wifli a holding rapacity of about a million and a half gallons of water, 



MILK READY FOR DELIVERY. 


built 20 feet above the level of the homestead. A 2-inch main pipe 
from the dam is laid on to different parts of the buildings, and is found 
a great convenience for flushing down the bails and drains. For irriga¬ 
tion purposes, the water is drawn over the bank by a 4-inch syphon, 
Which gives an ample supply for irrigating the lucerne and matee crops 
during the summer months. If the dam becomes low, it is refilled from 
the Coliban channel at a cost of K4 per million gallons. This is con¬ 
sidered a rather heavy charge, and Mr. Lowe maintains that if the water 
could be obtained at a cheaper rate it would be used more freely by him¬ 
self and other farmers for irrigation purposes. 

Feeding Methods. 

The Silo ,—^The method of conserving and converting into silage the 
green succulent feed, which is so plentiful everywhere, as a rule through¬ 
out the spring, must in the near future be adopted by every dairyman. Mr. 
Lowe is so pleased with his short experience that he intends erecting 
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another overhead silo. The one now in use on the farm has a 70-ton 
capacity, being 18 feet high, 16 ft. jo in. in diameter, with 4x2 up¬ 
rights, and 3 X J battens, and lined with 2 2-gauge galvanized iron, 
riveted. Mr. Lowe found that after the first filling the iron started to 
bulge out between the uprights, so he put an extra 3x2 upright between 
each of the others to the height of 12 feet, and to further strengthen 
it he placed two 2-inch iron bands, 2J in. x J in., around the silo at a 
distance of 3 and 9 feet respectively from the ground. The band is in 
two sections, joined by a bolt, with a screw on each end, so that it can 
l)e screwed up in two places. The roof is constructed of thatch, tied 
down to ordinary saplings secured from the bush close by, and it throws 
the water off splendidly. 

Growing the Crop for the Silo ,—The six acres of cultivation land is 
manured with sixteen loads of farm-yard manure to the acre, and is 
well ploughed and worked to a fine tilth. It was sown in May with 



SILO, CHAFF-HOUSE, AND ENGINE-ROOM. 


oats at the rate of bushels to the acre, and the crop was taken off 
about the end of No\«ember; the 6 acres were immediately reploughed 
and sown broadcast wl:h maize, and irrigated from the dam three times 
during the season. Last year, Mr. T^owe informs me that it grew to a 
height of TO feet in some places; but, taking the crop as a whole, it 
averaged 7 feet, being so heavy that the maize binder would not cut it. 

Filling the Silo ,—The chaff-house is quite close to the silo, and has 
a door in the roof for ,the elevator, which is worked with a chain belt 
running on two sprockets, with cups about t foot apart. The green 
fodder is carted up to a big door in the top of the wall, and thrown 
in almost on the chaffcutter, doing away with the double handling. The 
chaffcutter, which keeps the carters going, is driven by a 3J horse-power 
oil engine, and cuts about f inch long, working the elevator at the same 
time. The silo is filled twice a year, once with the oats, and then with 
maize. 

Feeding ,—vThe fodder, which is taken from the silo by means of a 
chute, is used at the rate of eight bags a day. It is mixed with three bushels 
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of bran, and feeds 28 cows daily during the summer months. During 
the winter the fodder is used at the rate of six bags of maiize silage, four 
bags oaten chaff, and six bushels of bran. The silage was found to be 
so succulent that it contained enough moisture to sufficiently damp this 
ration of feed without any addition of water. Mr. Lowe speaks very 
highly of the great benefits to be derived from always having abundance 
of silage for l 5 >th summer and winter feeding, and the condition of his 
herd speaks volumes for the soundness of his methcxis. 

The whole of the farm w^ork is carried out by Mr. Lowe and his two 
sons, except during harvesting, when a casual hand is employed. Within 
a radius of 15 miles of Bendigo, there are thousands of acres of waste 
lands similar to this farm, which- are eminently adapted for dairying and 
intense culture. In its unimproved state it does not look very inviting, 
hut T am convinced, after inspecting this farm of Mr. Lowe’s, that, with 
the aid of water and manure, and not a great deal of labr>ur, that this 
vast wilderness could lie converted and transformed into smiling and lucra¬ 
tive dairy farms. This would give employment to thousands of men, 
who, if these now waste lands were thrown ot:)en, would be comfortabh 
settled and enabled to earn a livelihood, besides hel[)ing to maintain and 
build up the city of Bendigo. 


B.—A SUBURBAN HOMESTEAD. 

One of the most striking instances of what one man can accomplish 
successfully by systematic rotation of crops came under my notice lately 
when inspecting Mr. Leonard Fairhall’s dairy herd at Burwood. The 
farm in question consists of 10 ac'res of land, composed of grey sandy 
loam, wdth a red clay subsoil. It is sub-divided into three paddocks, 
varying from 2 to 5 acres. The whole is drained by underground pipes, 
Mr. f'airhall attributing a good deal of his success to thorough drainage. 
Five acres are devoted exclusivelv to intense cultivation. The balance 
is sown down with grasses, and grazed by the dairy herd. The farm has 
been carrying 13 cows in full milk, three drv cows, and one horse, the 
dry cows coming in at varying times of the year, and keeping up the milk 
supply. The oowSi are in splendid condition, rather larger-framed than 
tlie general run of herds, and of robust cjonstitution. They are milking 
at the present time 112 quarts dailv; 80 quarts are sold wholesale at 7d. 
per gallon on the farm, the balance being separated, and returning 21 lbs. 
of butter weekly, which is sold on an average of is. per lb. all the vear 
round. The milk payments are >^8 ^s. fortnightly, and with the sales 
of butter bring the monthly returns frewn the 13 cows to ;^2o los. 

The only feed purchased outside the crops grown on the farm is star 
branning, which is used at the rate of one bag per week, at a cost of 3s. 
6d. per bag. It is mixed with the green chaffed fodder. Mr. Fairhall 
does pot believe in carrying all his eggs in one basket, and always has a 
crop of vegetables for sale coming on. At the present time there are J- 
acre of carrots (James intermediate and Belgians), J an acre of millet and 
amber cane, i acre of maize, and acres of oats. As soon as the crops 
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are harvested, the land is manured at the rate of 12 loads of farm-yard 
manure (all produced on the farm), and \ cwt. of superphosphates to the 
acre, the ground being thoroughly tilled and brought to a fine tilth before 
sowing. The maize crop sown in March was 5 feet high, and ready for 
cutting in June; it grew to a height of 6 feet, and fed the whole 
of the animals during that period, and was fed at the rate of four 
loads each day. The land was immediately re-sowni with barley. There 
are also 2J acres of oats and J an acre of cabbages (early Easthams), 
at the rate of 5,000 plants to the acre. The cabbages were an enormous 
size at the time of my inspet^tion, and the owner informed me that three 
plants were a sufficient meal for one cow, as they weigh from 8 to 12 lbs. 
each. The owner expects crops sown at present to yield ample feed for 
his cows right up to the winter. During the summer months, starting 
from January, he irrigates the cultivation crops bv gravitation with the 
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Yan Yean,, using 10,000 gallons, at a cost of los. per week, giving the 
land a thorough weekly soaking until March. Besides keeping the herd, 
the owner, for two months, sold parsnips, returning 15s. per week. All 
the calves are kept for a few weeks, and then sold at 8s. per head. Eight 
pigs, which cost 5s. each as suckers were fattened and sold at 27s. each. 
In season the owner always has a crop of onions, carrots, parsnips, cab¬ 
bages, French beans, potatoes, goosel)erries, and rhubarb, and the present 
crop of the latter is very' advanced, owing to repeated applications of 
liquid manure, caught in a pit from the milking shed. The cows are fed 
in the open, and appear to be thoroughly contented. The homestead 
and farm buildings are neat, and one receives, upon entering the premises, 
an impression ^ of contentirtent and prosperity. The receipts are at 
least 50 per annum, which, from so small an area, must be regarded 
as very satisfactory. The rent paid is JQ40 per annum. 
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FARM-FED PORK AND VEAL. 

A. A, Brownf M.B.^ B.S,, Inspector of Foods for Export, 

A few weeks ago 1 paid a special visit of inspection to the aucticn-rooms 
of Meltourne where dead meat, killed by farmers on farms in all parts of 
the country is consigned and sold. As regards pigs, many carcasses were 
very poor, and brought only from 2d. to ijd. per lb. On the other hand, 
prime porkers brought from 5d. to 5fd. per lb. The poor carcasses^ that 
brought only from 2d. to i|-d. per lb. were evidently derived from pigs 
that had been grass fed or fed upon skim milk, and it should be firmly im¬ 
pressed on farmers that there is no profit in forwarding inferior pork to the 
markets of Melbourne. To fetch payable prices pigs^ should be well fed, 
and, if allowed to roam at large, they should be run on lucerne paddocks. 
Lucerne is the king of fodders for pigs to graze upon, and it has a nutritive 
ratio of as 1:2 .3, that is, there is i lb. of digestible proteid or nitrogenous 
compounds to every 2.3 Ibsi. of carbohydrates (sugars and starches). Rape 
is also a good crop over which pigs should be allowed to graze, but it has 
not the same value as lucerne, since its nutritive ratio is as and is 

somewhat too wide. To fatten pigs in a proper fashion, and secure firm¬ 
ness of flesh and fat, a ratio of i lb. of digestible proteid to every 4 lb. of 
digestible carbo-hydrates is what should be aimed at. If carbo-hydrates 
prevail largely in the ration, the fle.sh and fat are soft, and pigs so fed do 
not make prime bacon. The chief concern in feeding pigs is to keep the 
animals ujKm a narrow ration, that is narrow as regards the quantity of 
proteid to the other cons^tituents. It will be found in actual practice that 
if a highly nitrogenous ration is given, the other constituents (sugar, 
starches, and fats) will be found present in large enough quantities to meet 
all the requirements cjf the animal. 

Peameal, or oatmeal, or beanmeal should prevail in the rations of every 
young pig, and the food should be given in skim-milk, or butter-milk, 
warmed to 100 degrees Fah. With older animals a diet in which any 
one or more of the following foods, which axe all rich in nitrogen, and in 
which the nutritive ratio is as narrow as is recjuired should prevail. Peas, 
whole or crushed, beans, whole or <TUshed, pollard, oats, brewer’s grains, 
cocoanut-meal, sunflower seed; and rape-seed meal, given in skim-milk or 
butter-milk, should be regularly fed. Cottoo-seed meal, or linseed meal 
might be occasionally given with advantage. They are laxative in action as 
vYell as being rich in proteids. 

Pigs also require plenty of wood a^es and ground green bone, or boiic- 
meal in their raticms. The rations should be plentifully supplied, quite 
up to the limits of capacity, since it is required to produce small carcasses 
as quickly as possible, and then when the pigs attain a certain weight, they 
slxmld be instantly disposed of. Quickness in getting the porkers ready 
for market should be the aim; and conducting operations on the^ principles 
vdll give large profits. Somewhere about 400 lbs. of any of the foods 
above mentioned will put 100 lbs. live weight on a pig. 

Some little time before slaughter pigs should be penned up and lopped 
olF. A highly nitrogenous diet is absolutely essential in imparting firmness 
to the fat and flesh. It is quite easy to determine carcasses that have been 
fed largely on carbo-hydrates. From the outset of existence pigs should be 
well fed. If they should happen to get a set hack just as they are starting 
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life, it takes a long time to overtake and repair the damage. Whole milk 
is tlje bes^t food for very young pigs. In the absence of whole milk, skim' 
milk and linseed meal or oatmeal make a good diet. 

At one of the aucrtion rooms pork from Tasmania was sold, and realized 
top prices. This pork was derived from pigs that had been well fed, and 
there were not many carcasses alx)ut that could compare with them. 

To realize top prices carcasses should weigh between 60 to 80 lbs., and 
should well bl^ and then well dressed. Prime porkers always fetch 
more than bacon pigs. Paeon pigs, well fed and fairly well dressed, 
brought from- ^d. to 4jd. per lb. They should weigh 120 to 160 lbs. It 
is not advisable to send carcasses of pork or veal to Melbourne in the 
beginning of the week. These commodities should be sent away Thursday, 
or Thursday night, for P riday's market, as the sales start at 10 o’clock on 
Fridays. The chief demand for veal and pork is at the end of the week, 
and no farmer should fail to note these observations. These observations 
?re based on actual experience of the conditions prevailing in the meat 
markets of Melbourne. 

Dressing Pigs. 

Very few farmers would seem to possess a sound knowledge of the 
technicjue associated with the killing, scalding, and dressing of pigs for 
market. Some scald their pigs in water far too hot. thus reddening the 
skin and so depreciating the value of the carcass. Many i^uch carcasses 
brought only 4jd. per lb,, whereas if they had been properly treated they 
would have brought 5d. or sJd. per lb. Again others do not scald with 
water hot enough, since the dehairing is noticed to be defective. The 
temperature for scalding is about 160 degrees Fahr., and this temperature 
is roughly attained by mixing three buckets of lx>iling \rater with one of 
cold. 

The carcass of the pig after it has been stuck and bled is immediately 
thrown into the scald, and kept in motion in ♦the hot water. It isi kept in 
motion by seizing hold of the nose, and then twirling it round and round. 
This movement is kept up for fully five minutes liefore commencing to 
scrape the carcass. -After being sc:alded the carcass should be shaved 
(that is thoroughly scraped) in the hot water. When, that operation is 
complete the carcass should be thrown into a tub of cold water, and there 
the hetad and feet should be completely shaved; it is then removed from 
the cold water tub and hung up, and again scraped. After being again 
thoroughly scraped the belly is opened from the aitches to near the tip of 
the lower jaw. Then all the entrails are removed, and the inside and also 
the outside of the carcasa washed well with clean warm water. No blood 
stains should be allowed to remain on the carcass. As a last washing cold 
water should be thrown over the carcass. No\v it should be scraped with 
a piece of clean bent hoop-iron, so as to remove all water adhering to the 
carcass, and finally it should be well rubbed with a dry cloth and rubbed 
dry, and a belly-set put in position. It should, when all the operations 
are completed, hung in a place which is well ventilated, but free from 
draughts. If hung in a draughty place, and more particularly if the car¬ 
cass be very moist, it will turn a reddish-yellow colour, sometimes even pre¬ 
senting the appearance often observed in pigs just recovering frcMn an 
attack of swine plague. When set, and just before despatch to the railway, 
each tarcass sh<^d be encased in bagging material. New material should 
always be used for this purpose. 
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Calves. 

With regard to calves it is not much use sending poor ill-fed carcasses 
to the meat market, as they are unprofitable to the sepder. Calves should 
be fed for some ten da>s. after birth upon whole milk, and then gradually 
fed u^xMi skim-milk, to which linseed meal or oatmeal is added to make up 
the fat deficiency. They should not be killed less than six weeks old 
if one wishes to realize good prices. At this age they should weigh from 
50 to 80 lbs. in their jackets, depending upon the breed. On examining 
calves, in the auction room one cannot fail to be struck with the general 
poverty prevailing in their condition. Carcasses of calves well fed, last 
Friday (31st August), brought 3d. per lb., ill-fed carcasses, however, only 
realized i Jd. ix?r lb. The carcasses are usually badly bled, roughly washed, 
and packed in bagging l)efore the animal heat has dissipated. 

On l)cing slaughtered the carcasses should, after being disembowelled, 
be completely washed of all blood stains, and on no account should the 
incision be sown up. The carcasses should be l)elly-setted and allowed to 
and then after l:)eing set should be bagged in new clean material. The 
head and feet should lx? cut off and used on the farm; these portions of the 
carcass are removed in Melbourne and sold separately, and only fetch 2d. 
to 3d. per set ffeet and head). No calves should be brought in from wet 
paddocks and immediately sLaughtered, but should be allowed to get dry 
and then dealt with. When slaughtered with their skins wet they do not 
present an inviting appearance. 


PRESERVATION OF MEAT. 

A, A. Brown, M.B., BS,^ Inspector of Foods for Export. 

Salting. 

The ])reservation of meat by the agency of salt (Sodium chloride) is 
one of the oldest and mos.t widely-used processes. Salt acts partially as 
a dehydrating agent—that i.s, it deprives the meat of water—and partially 
as an antiseptic. In salting meat to preserve it from decay, various 
methods are employed. Some preservers adopt one method, some another. 
In order that any process may be successful, attention must first of all be 
directed to the slaughtering of the animal whose carcass it is intended to 
preserve. A cool day should be chosen for the slaughtering \ the animal 
should be well bled, and, after having been carefully dressed, the carcass 
shi>uld be allowed to hang in a cool place until the animal heat has disisi- 
pated. This condition is indicated by the carcass setting firmly. After 
the carcass has set it should be cut up. 

There are various ways of salting meat, and any of the following will 
giw successful results: — 

j. For each 100 lbs. of meat, employ a thoroughly incorporated mix¬ 
ture of 8 lbs. of Black Horse salt, 3 lbs. of granulated sugar, and 4 oz. 
of saltpetre. Rub the meat to be treated on all surfaces with one-third 
of the mixture, and then pack it in a barrel. Let it remain there for 
three days; then take it out, and rub it again with another one-third of 
the salt mixture. In putting the pieces back into the barrel, place those 
that w^re previously on top at the bottom of the vessel. At the end of 
another three days'take the meat out again, and rub it with the last one- 
third of the mixture. Three days after this the meat will be cured. Now 
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take it out of the barrel, place it on a board over the barrel, and allow it 
to drip into the barrel for a day or two. It can be used when partially 
cured, a;s occasion demands, at any point previous) to this stage, if the 
preserver so wishes. If it is now required to keep the meat still longer, 
it should be rubbed over with a little dry salt, and when dry it should 
be smoked. The process of smoking greatly assists in the preservation of 
meat, partly on account of the drying action of the heat associated with 
the smoking, and partly through the antiseptic action of some of the 
substances in the smoke. The best substance to use to make a dense smoke 
is the finest New 2 ^aland pine sawdust (Kauri pine). The preservation of 
the meat in hot weather is also greatly assisted by adding to the brine 
formed during the process a little sodium sulphite. Add for every 100 
lbs. of meat half an ounce of sodium sulphite to the brine. The liquid 
that is found in the barrel during the process should not be removed, but 
the meat should be repacked in it each time it is taken out from it. 

2. A second method consists in placing the meat in casks in layers, 
with salt between each layer. The salt withdraws water from the meat, 
and the brine that is formed penetrates the substance of the flesh. 

3. A third method consists in pumping a strong solution of salt, by 
means of a brine pump, into the arteries. This method I have demon¬ 
strated to butchers, and is a rapid and effective way of preserving meat. 

Any* farmer, however, can employ methods No. i and No. 2; and, if 
he treats fresh flesh on a cool day as directed, he will get successful results. 
The use of water in making a pickle should be avoided, since the water 
supply on a farm is usually contaminated with micro-organisms that 
rapidly cause putrefactive changes in flesh. If, however, curing by brine 
is des,ired, about 3J lbs. of salt should be added to every gallon of water, 
and the water should have previously been boiled. The brine made on 
adding the salt to the boiled water should be filtered through a double 
fold of cheese-cloth, to remove various impurities. The pickling barrel 
should be kept in a cool, well-ventilated place. 

Bacon Curing. 

Kill the pig cm a cool day by sticking it in the throat, just above the 
breast-bone, in the ipid-line \ then incline the blade downwards and back¬ 
wards, still sticking^to the mid-line, and the large blood vessels will, if 
the operation be carried out as directed, be severed, and the pig will then 
properly bl^d. Then, when bled, plunge the carcass into a capacious 
vessel containing hot water made by mixing one bucket of oold with three 
of boiling water, which will give a temperature of about 160 deg. Fahr. 
The carcass must be plunged into an abundance of hot water, and, when it 
is in the tub, move it about for fully five minutes by seizing hold of the 
nose. Scrape it well in the hot water, and, when scraped, plunge it into 
a tub of cold water and scrape it again, removing all hair from the carcass, 
and cleaning the head and. feet thoroughly. Any hair thac does not readily 
oome away should be shaved off with a sharp knife. Th«i hang the 
carcass up, open it, remove entrails, and wash it well with warm water, 
and afterwards with cold water. Dry it well with good clean rough 
clcrths, and allow it to hang in a coc>l place, free from draughts, until the 
animal heat has left it. If hung in a draughty place, the carcass will 
tvym a y^cfwish-biown colour; so avoid hanging in draughts. After the 
carcass hak set it should be cleanly divided by cleaving or sawing down 
the spinal column; then the back-bone, and also the i^oulder-blades should 
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be removed. The sides should be well trimmed, and each side should 
be thoroughly rubbed over with 5 lbs. of salt to every 100 lbs. weight of 
meat. The sides should, when all this has been completed, be laid in 
the pickling tub, and allowed to remain there for, say, two days. They 
should then be removed from the tub and placed on a table. The brine 
should be thrown away, and the pickling tub thoroughly cleaned. A 
mixture of 5 lbs. of salt, 2 lbs, of sugar, and 2 ozs. of saltpetre should 
be thoroughly incorporated by rolling with a mlling pin. Each side 
should be rubbed with the salt mixture, and placed back in the pickling 
tub j but, before being replaced, the blood veins should be removed. On 
each ^ternate day take out the sides, and rub them well with more of 
the salt mixture, and replace the sides in the tub, taking care that those 
tnat were previously upi^ermost are now placed at the bottom of the tub. 
(Continue this rubbing and changing of the sides for twenty-one days, and 
at the end of that period they will be cured. When, finally removed from 
the tub, the sides should be plunged into hot water for a few minutes, 
scrubbed, and then immersed in cold clean water (as cold as can be pro¬ 
cured) for four hours, and afterwards thoroughly dried by rubbing with 
clean cloths. Wipe out the pockets made by the removal of the shoulder- 
blades with a weak solution of formalin, so as to prevent slime and moulds 
forming there, and then rub in a little sodium sulphite. Rub the sides 
over with oatmeal or maizemeal containing a little sulphite of soda, hang 
them up to dry, and when dry smoke them. When smoked, encase them 
in a (Covering of cheese-cloth, to keep away flies. In very hot districts the 
whole side could with advantage, after being taken out of the cold water, 
l)e plunged into a solution of sodium sulphite, to further assist its preser¬ 
vation. A solution of 3 ozs. to 10 gallons of water will be strong enough 
for the purpose. If necessary, the sides can be cut up into hams, 
shoulders, and middles, and the pieces treated as directed for the sides. 
The middles would be cured in about sixteen days. The amount of salt 
that is taken up during the curing process varies, but it ranges from 
about 6 to 8 lbs. jDer 100 lbs. of meat. 

Bacon sold in the markets is not now allowed to contain more than 
.125 per cent, of saltpetre, and so definite quantities should now be used 
in the curing process. Decolourization occurs as one of the results ot 
salting meat, and it is the custom amongst preservers to add a small pro¬ 
portion of saltpetre to counteract this. Saltpetre not only restores the 
colour, but acts as a preservative. 

In curing bacon, where a brine pump is procurable, it is a thort^ghly 
scientific method to inject into the arterial system a saturated solution of 
brine. The brine forces out all blood in the blood-vessels, and pene¬ 
trates everywhere. It goes even into the tissues of the bones themselves. 
This method would put an end to bone-taint, and bacon curers should 
generally adopt this way of getting rid of blood from the carcasses. 

The feeding of pigs intended for bacon purposes is a matter demand¬ 
ing great attention. All animals shpuld be well and properly fed. The 
great majority of pigs slaughtered for bacon purposes is unsuitable for 
the trade, since they have Jiot been satisfactorily fed. To make prime 
bacon, highly nitrogenous foods, such as lucerne, rape, oats, peas, beans, 
clovers, pollard and milk, peameal, beanmeal, &c., should be regularly 
fed. If other products exist about the farm which it is desired sliould 
be converted into bacon, the fact that nitrogenous foods are absolutely 
essential to the making of good bacon should not be lost sight of. If 
any of the starchy fo^s, such as maize, have been fed to pigs during 
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their early life, then, for some six week before slaughter, the diet should 
be highly nitrogenous. The nitrogenous diet impresses firmness on the 
fat and flesh, and animals so fed can be readily diagnosed. 


FEATHER EATING. 

H. V, Hawkinsi Poultry Expert, 

An inquiry from an amateur poultry breeder as to the cause of feathers 
falling out under the neck of the cockerels belonging to him has been 
referred to me for reply. As there are doubtless otbrr owners experiencing 
the same trouble with their poultry, I iiave deemed it advisable to reply 
at length, especially as the inquirer states that the same thing occurred 
last year. 

There are many reasons why feathers come out, but the cause in this 
particular case would appear to be that the mischief is due to the lack 
of nitrogen available in the food supply. All laying hens ('rave lor 
nitrogenous fo<xis, particularly at this time of year, when they are at their 
highest pressure— i,e,y laying heavily. By careful observation, it will be 
noticed that the hens will pick at the juicy young feathers on the ntx^k of 
the male birds. Gradually the thirst for blood increases, and probably 
s,everaJ of the hens will attack his neck hac'kle until it is quite bare and 
reddish-looking; often the comb of the cockerel is attacked, and once blood 
is drawn, they keep on picking at the same spot, gradually creating a 
cavicy at the base of comb. Strange to say, it has a hypnotizing influence 
on the male bird, who rarely objects to the treatment; in fact, he will hold 
his head down, and go off to sleep, while several of his mates dig away, 
iind enjoy the protein which the comb supplies, much to the annoyance 
of the owner, who realizes too late that the one-time beautiful, upright 
head'piece on ’his Minorca or Leghorn has lx?en seriously injured. Gradu¬ 
ally it is seen to slightly fall, and the friction caured by the comb leaning 
to one side creates a deep wrinkle, a cankerous growth sets in, and the 
comb of the cock is completely ruined. When a case occurs, it is alwa\s 
desirable to dub the comb—i.c., cut off with a sharp razor—otherwise he 
will practically starve in the pen, and the fertility of the eggs will be 
in great danger. 

The remedial measures are—First, keep the cockerel away from the 
hens the greater part of day, allowing hiAi to be with them only half-an 
hour morning and afternoon. Second, add to meal 1 oz. (per hen) of 
animal (protein) food daily— i,e,^ sheep or bullock^s liver or heart, or, 
what may often be obtained for nothing, wuld rabbit; soak over night, 
and lightly boil, using the soup in mixing the pollard (two parts) and 
bran (one part) meal; or a sheep^s head or a portion of liver may be hung 
up in a net suspended 2 feet from the ground. This will give the hens 
exercise, and provide their wants. The same practice may be followed 
with a cabbage, which at this time of year is especially needful in sup¬ 
plying the mineral salts so necessary to the laying hen. Don’t give 
too much grain; it tends to dry*up the system, and a scurvy skin, with 
liver troubles, eventuates, Rememl)er, fowls are not granivorous, but 
insectivorous. Supply the suibstitute (animal food, &c.), and you will find 
your flocks satisfied, and the eggs strong in the embryo, resulting in chicks 
with greater stamina. 
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THE CURRANT. 

James Langj Harcourt, 

The currant succeeds best in the cooler districts of the State near the 
Dividing Range. It also does well in some of the other districts, where 
a good rainfall is assured, provided the garden soil is good and well 
drained. 

Propagation. 

Currants are propagated by cuttings and layers, although this latter 
method is very seldom resorted to. Strong, clean shoots of one year taken 
from the plants should he cut into lengths of from 12 to 15 inches long, 
the base of the cutting l>eing cut off square with a sharp knife just below 
a bud. The buds should then be cut out with a knife, leaving the four 
top buds to form the l>rani:hes; if the buds are taken out clean, it will 
prevent the plants from throwing suckers. In planting the cuttings, they 
.should be putt in rows 2 feet apart and 6 inches between the cuttings) 
insert them in a slanting direction about 9 inches deep, leaving the buds 
alx)ve the surface. The cuttings should Ih- trodden in firmly, esjjecially 
at the base. Keep the ground well hoed and free from weeds during 
the growing season, and they will be fit for planting out the following 
winter. 

Preparing the Ground. 

In making a currant plantation, see that the plants are placed in a 
plot by themselves, as it is a mistake to put them amongst orchard trees. 
The ground should be deeply ploughed to an average depth of 8 inches 
during the spring, and allowed to lie fallow throughout the summer, with 
an occasional stirring up with the scarifier to keep weeds down. About 
the end of March or lx?ginning of April, the land should be again ploughed 
and harrowed level \ it will then be fit for planting. 

Planting. 

The plants should be planted in rows 6 feet apart and 6 feet in the 
rows; this gives plenty of room for working the ground with the horse. 
In preparing the young plants for planting, any roots that may be growing 
too higJi uip on the stem should be cut off, leaving 6 to 8 inches of the 
stem clear. Plant out in holes prepared for them; these should be about 
18 inches in diameter. The soil in the centre of the hole should form a 
little conical heap, the point of the heap being about an inch below the 
surfaCce. Place the bottom of the plant on the centre of the heap, and 
spread the roots equally all round; then put in a couple of spadesful of 
soil over the roots, and tread firmly. Put in the rest of the soil, and tread 
again, being careful not to put the plants in too deep. 

Cultivation. 

The after cultivation of the plants will be ploughing with a small 
plough between the rows, throwing the furrows up to the plants. In 
this way you will leave a furrow down the centre to carry off surplus rain; 
this should be done before winter. Plough the reverse way in spring, 
and harrow; this leaves the ground perfectly level again. The horse 
hoe will require to be run up and down a few times during the growing 
season, to keep the soil open and to destroy weeds. 

11012. T 
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Pruning. 

The three or four branches on the young plants should be shortened 
back to 2 or 3 inches from the stem, and the following year they should be 
cut back again, leaving about one-third of the young shoot. In pruning 
back the main branches, always cut to an outside bud, as the plants are 
of an upright habit of growth. For the third and succeeding years, the 
pruning will be much the same. Keep the centre of the bush clear of all 
surplus growths, and as the bush develops allow more branches to grow; 
see that they are well spaced, and do not overcrowd each other. 

Red and white currants keep a long time on the bush after they are 
ripe, if the birds leave them alone, so that the marketing of the fruit can 
be spread over several weeks. The best varieties are La Versaillaise, 
Bertyn’s No. 9, Houghton Castle, and White Duitch. White currants do 
not sell so well as the red; the latter should be planted in much greater 
quantities than the white. 

The fruit of the black currant requires to be picked as soon as ripe; 
if left top long it drops from the bush. The best varieties are Black 
Naples, Carter’s Black Champion, and Lee’s Prolific Black. 


FRUIT PRESERVING. 

Miss A, Mendoza^ Fruit Preserving Expert. 

The preserving of fruit is, perhaps, one of the most simple operations 
in demotic eoemomy. yet few people care to undertake it without some 
little instruction, and it is with a view to providing this that these brief 
instructions are written. 

Bottles.—AW fruits may be preserved in bottles or tins. The selection 
of bottles is a matter of importance, as there are many faulty kinds on 
the market. Their defects sometimes render the whole operation abortive, 
hor example, when they are made of badly-tempered glass, the bottoms 
drop out when heat is applied, generally when the lid is being put on; 
and again, in others, owing to badly-fitting lids, the exclusion of the air 
is impossible. Glass, when heated as in fruit bottling, warps in cooling; 
the pressure on the rubbers when the lids do not fit is therefore uneven, 
and the air is admitted. As the contents of the bottle cool, a vacuum should 
be created; without this, the preservation is imperfect, and may cause 
mould or fermentation. 

The following particulars of the bottles illustrated will be helpful to 
th^ desirous of engaging in fruit preserving. The numbers are those 
indicated on the plate. It is interesting to know that, of the bottles 
enumerated, Nos. i, 2, 3, 5, and 8 are made at the Melbourne Glass Bottle 
Works; Nos. 6 and 9 are also colonial products. 

^ I. Atlas—Quarts and Pints,—^This bottle is made with a wide mouth, 
in order to take large whole fruit. A good bottle for any purpose, and 
^excellent-for show work. 

^ Chicago Half-gallons, Quarts, and Pints.—^A good serviceable bottle 
roy all purposes, and when made in white glass is excellent fw show 
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purposes. It has a fairly large naouth, which admits of the fruit being 
well packed. 

3. This is the old English fruit bottle, with cork stopper; and, for 
small fruit, such as cherries, gooseberries, currants, &c., is very suitable. 
The only drawback is the oork; but supplies are procurable from any cork 
merchant. The bottle is cheap, and easily manipulated. 

4. Canton—Half-gallons, Quarts, and Pints.—This is an American 
bottle. It is a good clear white glass, and w^ell tempered. It has a very 
pleasing look, but the mouth is scMnewhat narrower than Nos. i and 2. 
The Canton bottle is expensive, and for domestic use is no better than 
any other, although its beautiful clear glass commends it. It is not 
always procurable, being imported in limited quantities only. 

5. Mason.—This jar is made in all sizes, and is so well known as to 
require no special description. It is the cheapest, and said by some to be 
the best bottle in use. 



TYPES OF BOTTLES USED FOR PRESERVING FRUIT. 

6. Commonwealth. — This is a good wide-mouthed and serviceable 
bottle for all purposes. 

7. Is a class of bottle used largely in England. The New Zealand 
fruit preserving expert, who kindly supplied the specimen illustrated, 
speaks highly of it. As far as I am aware, it is not procurable in this 
State. 

8. Mason’s Improved.—This bottle which resembles the Atlas some¬ 
what in shape, is a good kind. The improvement consists chiefly in the 
method of fastening the lid; the glass top is laid on, and a screw band 
draws it down, $0 that no metallic substance can come in contact with the 
fruit. 

9. Lightning.—This resembles No. 2, but has a much narrower top. 
The bottle is a good one, but not so convenient for packing as some of the 
others. It is colonial made, and somewhat largely used. 

10. This is an imported jar, wide-mouthed, and good for preserving 
whole fruit; but my experience leads me to say that it is defective in the 
tempering, as a large percentage breaks during the heating process. It is 
not largely used, on this account. 
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II. This jar was sent from England to show the method of bottling 
there. It will be noticed the lid is tightened down with a clamp, by means 
of a worm cast in the glass j the mouth is small, and there is no improve¬ 
ment in any way on the ones already descril)ed. 

Rubbers .—These also are at times faulty. As a rule, cheap, inferior 
rubber, or composition, is employed, and when the necessary pressure is 
applied, as it should be, whilst the fruit is hot, all elasticity is taken out 
of the rubber, and it fails to act as intended. In all cases the best 
quality of rubber .should be employed. 

Fruits .—Apricots and peaches are best prepared by removing the pith 
or stone, the fruit being cut with a sharp knife to avoid tearing. If 
desired, the fruit may be preserved whole, by curring half-through and 
removing the stone. The cut will then close up, and the fruit present a 
whole appearance; but much more fruit may be placed in the bottles, or 
tins, wiien cut in halves than when whole, and for all purposes, except 



BOTTLING BEFORE STERILIZING. 


appearance, this method is more convenient and profitable. Plums re¬ 
quire no other preparation than cleaning by rinsing in oold water. Apples, 
pears, and quinces should be pared, cored, and cut in sizes to enter the 
bottle. When peeled or cut, they should immediately be dropped into a 
brine (about i lb. of salt to i gallon of water), and allowed to remain 
until all are ready for bottling. This prevents oxidation or discolouration. 
The fruit may be afterwards rinsed. 

Methods of Preserving. 

Bottling before Sterilizing .—^There are two methods of steriliaang. 
The first is to fill the bottles with raw fruit, as shown in the above illus- 
* tration. Padc the fruit well, then fill up the bottles with oold syrup or 
and sterilize by placing in a bath of water or steam. If water is 
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employed, place the bottles in a boiler, fill it with water to the neck of 
the bottles, and bring, to a boil. CcMitinue to boil until the fruit is suffi¬ 
ciently cooked for table use, when the lids, corks, or stoppers should be 
fastened down whilst the bottles are standing in the boiling water or steam. 
If the fruit 'has shrunk in boiling, one bottle may be taken out and the others 
filled up from it whilst boiling; if this is not done, boiling water or syrup 
should be poured in until bottles overflow, by which means any scum or 
air bubbles which may have risen to the top are floated off. If the bottles 
are lifted out whilst hot, care must be taken to stand them on a wet hot 
cloth, and, by covering up until cold, prevent cold draughts striking them. 
Most people allow the bottle to cool down in the bath, which is the safest 
plan. 

The second method is the steam bath, which consists of placing the 
bottles, when full, in a boiler or copper, standing them on a board which 
may be termed a “ false bottom.” This board should be kept an inch or 
two from the lx)ttom of the vessel, whi(‘h contains water to create steam 
for cooking the fruit. The bottles should not stand in the water, but 
above it, on the false bottom. The lid of the vessel should be put on. 
In cases where the ordinary washing copi)er, or any open vessel, is em¬ 
ployed, a coarse clase cloth, such as a (X>rn-sack, may be thrown over it, 
so as to confine the steam. This system is much more convenient than the 
water bath, as the cover can be rcanoved and the contents examined, and, 
if not sterilized, it may he again covered up and the proc'ess continued, 
xiiere is much less heating power rerjuired, the changes are easily effected, 
anu the work is carried on continuously. The treatment of the bottles is 
similar to that of the water bath. These two systems of sterilizing are 
usually employed when appearance is a consideration, as the fruit can 
be packed in all manner of way.s to suit the taste of the operator. 

Open Pan System ,—For domestic use, the open pan system, illustrated 
below, answers equally well, and saves trouble. Place the fruit in a 
stewpan, and boil in syrup or water, as if for table use, but slightly under¬ 
cook. Then stand the bottles in a vessel containing 'hot water, ladle out 
the boiling fruit, and fill the bottles. This may be done Avith a wire ladle, 
so as to take nothing up but tlie fruit. The bottles are then filled up with 
clean, bright, boiling syrup or water, and the lids fastened down imme¬ 
diately. Several lots may be boiled in the same syrup, which is ecpially 
good for placing in the bottle, if desired; but fresh, clear, bright syrup 
gives a better apix?arance. This system is simple and effective. 

The fallowing points must be carefully observed :—The bottles must be 
quite full before the lids are fastened down. The lids must be properly 
fitted, as described, and sterilized, before being placed in position, by 
dipping them in boiling water or some preservative; hot water is simplest 
and best. The rubbers should be served in a similar W'ay. The lids 
shduld be fastened immediately the boiling syrup or water is poured in. 
Each bottle should be filled up and shut down separately. In no case 
should the temperature in any portion of the inside fall below 180 deg. F. 
before being properly closed down. Neglect in this respect is accountable 
for most of the disappointments met with by amateurs and others. 

Syrupy —Sugar plays no part in the preserving, and is used for 
flavoring only, and the strength of this must be regulated by the taste of 
those by whc^ it is to be used. Fruit preserved in syrup is termed dessert 
or table fruit, whilst that put up in water is known as pie or culinary 
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fruit. Both are equally preserved, and serve the purpose for which they 
are intended. The syrup usually employed is made by boiling in the 
proportion of one pound of sugar to one quart of water. Bright cane 
sugar is the best ; it should be boiled for a short time, and the floating 
scum skimmed off. The syrup may be made in bulk, and kept for use 
as required. Refined or loaf sugar will give the best results, and is very 
little more expensive; filtered water, if available, should be used. With 
loaf sugar and filtered water, no toiling or skimming is required beyond 
sufficient to thoroughly dissolve the sugar. 

Bottled fruits should not be exposed lo strong light when stored, as it 
has a bleaching effecit and destroys the colour. If kept cool, they will 
retain their flavour loetter than when stored in a high temperature; but 
when properly sterilized, and the air is excluded from the bottles, no 



OPEN PAN SYSTEM. 


further change ran take place,'so far as the preserving is concerned, and 
all depends on the effective manner in which this has been done. 

Canning. 

This system of preserving is not generally employed by householders, 
but immense strides have been made in factories, both in preserving vege¬ 
table and animal products. The cost is much less than in any other 
method employed, and tins are ihore easily handled than glass. The 
difficulty of soldering up the tins appears to be the objection, but very 
little practice overcomes this. Fruits may be put up in tins in the form 
of pulp, jam, or preserves. The preparation of the fruits is similar to that 
of bottling. The tins are filled with fresh fruits and packed firmly, the 
syrup or water is added, and the stud soldered down, leaving the vent 
open. The tins are then placed in the boiler, and boiled similarly as in 
bottling. 'When partly cooked, the vent is soldered up, and the tins re¬ 
boiled. The time required for boiling is regulated by the of the tin, 
and also the kind of fruit under treatment. A little experience will soon 
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show what is required in this respect. For preserves the usual-sized tin 
holds about two pounds. In pulp all sizes are used; ten pounds is, how¬ 
ever, considered the best. For jam all sizes are employed. Where the 
soldering difficulty can be overcome, tins will be found less costly and more 
convenient. Solder and soldering solution can be obtained at most iron¬ 
mongers', whilst 2-lb. tins may be purchased at about izs. to 14s. per 
gross. Bottles with the same capacity cost from to j£s per gross. 

Ihese brief instructions are intended for the amateur only, and space 
will not permit of details being g<Mie into. Information of this class is 
much needed, and the subject may be treated more fully later on. It is 
hoped that the advice given will help those who desire to give fruit- 
jireserving a trial. 

Pulping for Domestic Use. 

The pulping of fruits is one of the simplest of all operations, and wdll 
be found an easy method of providing cheap and wholesome fresh fruits 
of all kinds. Pulp may be used for culinary purposes or jam-making 
whenever required. The pulping consists of simply boiling any kind of 
fruit which can be used for jam-making or any other methods of utilizing 
fresh fruit. The fruit is placed in a boiler without w^ater, or, at least, 
with just sufficient water to cause the juice to run so as to stew the fruit 
in its own moisture. When boiled sufficiently soft, not necessarily to a 
pulp in the ordinary sense of the term, but sufficient to sterilize it. it can 
be placed in bottles in the manner described for the open pan system 
of preserving. Nothing in the way of sugar or other matter is added to it. 


DESTRUCTIVE BIRDS. 

C. French, junior. Assistant Government Entomologist. 

Amongst the losses the farmer, poultry-keeper, and orc’hardist have to 
contend with in this State are the depredations committed by destructive 
birds. In farming districts numbers of the eagle and hawk family of 
birds {Accipitres, birds of prey) cause considerable losses by their destruc¬ 
tion of valuable poultry. The following birds are the chief culprits, 
namely:—Collared sparrowhawk {Accipiter cirrhocephalus), black-cheeked 
falcon (Falco melanogenys), brown hawk {Hieracidea berigora). swamp 
hawk (Circus gouldi), whistling eagle (Haliasier sphenurus), &c. In 
various parts of Victoria, especially in the Mallee district, the wedge¬ 
tailed eagle, or eaglehawk (Urcetus audax), is very destructive to young 
lambs. Crows, like the last-mentioned bird, are a source of anxiety to 
slKsep-owners, for when lambs have fallen, owing to weakness or other 
causes, the crows pick their eyes out. They are also fond of all kinds 
of eggs: Though a destructive biid, the crow has also its good qualities, 
as It consumes immense numbers of that dreaded pest, the locust. 

In the fruit-growing districts the orchardists have much to contend with, 
not only with our indigenous birds, but also the introduced ones. The 
starling" (Sturnus vulgaris), for example, is a most pernicious enemy to the 
fruit-grower and viticulturist in this and other Australian States. These 
birds are increasing many times faster than their natural food. The prin¬ 
cipal fruits destrcwed in Victoria by the starling are as follow:—Peaches. 
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pears, cherries, apricots, grapes, apples, tomatoes, &c., &c. The English 
blackbird {Turdus merula) is another introduction from Europe. There 
it is looked upon as insectivorous; but here, like the starling, it haa taten 
to eating fruits. In and around Melbourne it is now difficult to get ripe 
figs, grapes, and peaches, owing to the depredations of the blackbird and 
its ally, the thrush. The house sparrow {Passer domesticus) and Indian 
minah, or mynah yAcridotheres ginginianus), are also introdu^ions. The 
former bird "is particularly fond of figs, grapes, and other soft fruits. 
The house sparrow, to the farmer, needs no intr^uction, as its depreda¬ 
tions, are, unfortunately, only too well known. It eats quantities of wheat 
soon after it is isown, and, as the grain ripens, flocks of sparrows may be 
seen clinging to the ears of grain, whilst they pick out the com. 

Many parrots, parrakeets, and cockatoos are also very destructive to 
grain, the great sulphur-crested cockatoo, or white cockatoo, probably 
being the worst offender in this respect. In our own State we unfortu¬ 
nately possess a fair number of fruit-destroying birds, and most of the 
orchardist s time is taken up in the endeavour to protect his fruit. Many 
devices have been tried to destroy these birds, but up to the present they 
have been almost failures. The olive-backed oriole (Oriolus viridis) causes 
a considerable loss to the orchardist by destroying a number of the softer 
varieties of fruit, such as peaches, grapes, strawberries, pears. That 
beautiful bird, the satin bower bird {Ptilonorhynckus violaceus), found 
principally in the heavily-timbered forests of Gippsland, destroys all kinds 
of fruit and the young plants of many vegetables. Several species of 
honey-eaters belonging to the genus Ptilotis are especially fond of fruit, 
grapes and figs being their particularly favoured fruits. The Australian 
minah {Manorhina garrula) is found in nearly every part of the State, 
causing considerable damage to the softer kinds of fruits, such as peaches, 
figs> grapes, &c. Honey-eaters usually feed on honey, which they extract 
from the Eucalyptus blosisoms; but when soft fruits are ripe they are, 
however, very destructive in orchards. ^Many other birds, such as the 
warty-faced honey-eater {Meliphaga phYrygta)y wattle bird {Acanikochcera 
carunculata)^ friar bird {Philemon corniculatus)^ Rose Hill parrakeet 
{Platycercus eximius), musk lorikeet (Glossopsittacus concinnus), and others 
are also causing immense losses to orchardists. 

The white-back^ crow shrike, “ Magpie'* {Gymnorhina leuconota), in 
some localities, especially in the Myrniong district, is accused of doing a 
certain amount of damage by eating the young crop as soon as it appears 
above ground. A friend of mine informs me that one day he counted 
23 busily engaged pulling up wheat which had just come above ground, 
and it was with difficulty that the birds were driven away. Although this 
splendid insectivorous bird may occasionally destroy a little grain, it would 
be a sin to shoot it, ai$ it is, without a doubt, the farmer's friend, as its 
chief food ccmsists of grasshoppers, grubs, crickets, and a host of other 
injurious insects. 

It is not often that birds such as canaries hanging in cages, are de¬ 
stroyed by other birds, but in some of the country districts in this State 
it is imp(ksible to hang a canary outside in a cage, owing to the butcher 
bird, or Derw^t jackass, which is a persistent destroyer of these little 
household pets. At Clayton, near Oakleigh, a friend of mine lost four 
canaries in one afternoon through these birds. 

Fortunately for us in Victoria, we have very few birds that damage 
trees, the only ones I know of that are at all troublesoine being the Gaiig 
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Gang cockatoos {Callocephalon galeatum). On the Alps many of the limbs 
or branches of the “ snow gums ** {Eucalyptm pauciflora) are eaten nearly 
through, and dying, the cause of this being that the trees are attacked 
with the larva, or grub, of a Longicorn beetle {Tragoceras lepidopterus), 
and birds then tear the wood away to get at the grub. The white cockatoo 
(Calopsitiacus galeritd) and the black cockatoo {Cal^ptorhynchus funereus) 
are also fond of beetle grubs. On the Murray, Dandenong Ranges, and 
other parts of Victoria, many trees, such as the red gum (Eucalyptus 
rostrate^ and giant eucalypt (Eucalyptus amygdalina) can he seen with 
fairly large lioles torn out of the branches and butt, showing the trouble 
these birds must go to to obtain one of their fancied foods. 

In New Zealand the kea (Nestor notahilis) attacks living sheep for the 
purpose of tearing out and devouring the kidney-fat, and inflicts injuries 
which prove fatal. 

NoTF--'-'riil8 essay was awarded silver medal ai the Oeelonff Nature Study fixhibitloo. Easter. 
1906.—ii’difo/*. 


GARDEN NOTES. 

/. Croninf Inspector Vegetation Diseases Acts, 

The Azalea. 

The Azalea is a dwarf evergreen shrub, found native in China and 
India. The present types have been raised during the past century by 
hybridizing a, Indica and other spedes, the garden varieties being a great 
improvement on the original species^ A large groiij) of deciduous shrubs, 
natives of North America and the Caucasus, were, until lately, classed as 
belonging to the same genus, but are now included with Rhododendrons. 
This group is * known to gardeners as Ghent Azaleas, from a town in 
Belgium, where they were largely grown when firsit introduced, and where 
many fine varieties were raised from seed. A few varieties of this class 
are cultivated in Victoria, but not as extensively as they deserve. They 
would l)e likely to thrive itiulhc districts of this State, where, in 
places, the Indian varieties are satisfactory. At Taylor and Sangster’s 
nursery, Upper Maoedon, a large collection of Azaleas has been planted in 
open beds, and the plants grow and flower splendidly. A more limited 
collection as regards varieties is, to l^e found at Sir Edward Holroyd’s 
residence, at Wandin; the kinds grown are chiefly the hardier single 
varieties^, many of which are now fine large specimens that are a mass of 
beautiful bloom in Spring. These plants are never watered artificially, 
and do not . appear to suffer in consequence, although other plants con¬ 
sidered much hardiCT fail to thrive, owing to lack of moisture in summer. 
The aspect is easterly, the soil deep and porous, and by no means peaty— 
a supposed necessity for these plants. The fine l^ed of Azaleas at the 
Melbourne Botanic Gardens is grown in ordinary sandy soil, sheltered by 
palms and tree ferns growing amongst them, and also by a breakwind of 
large trees growing at some distance from the bed. Most of the plants^ 
m the metropolitan nurseries are grown in pots under trellis shelter, though 
in some places they succeed equally well planted out in beds under the 
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same shade condition^. Azaleas are plants worthy of a deal of care and 
attention, as they produce abundance of flowers of pure, bright, and 
graceful ap|)earanee that last well on the plants, or when cut for decoration, 
a purpose for which they are eminently suitable. 

SOIL AND CUI.TURE. 

The most suitable soil for Azaleas is a sandy peat, but any porous, 
well-drained virgin ^oil, that does not contain much lime, will suit them 
if the aspect is right. Azaleas resent lime, and manure, and the principal 
reason for failure is that they are planted in old garden soil, heavily 
impregnated with manure, lime, and carbonic acid. Another common 
cause of failure is deep planting. Azaleas are surface rooting, and should, 
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CHARLES DE BUCK.”—SINGLE, BRIGHT-ROSY PURPLE. 

when planted out, be placed rather above than below the mean level of 
the bed. The soil should be trodden firmly to prevent any settlement after¬ 
wards, and the bed thoroughly drained A"position sheltered from hot winds 
.should be chosen, and low positions, where the effect of frost would be 
severe, avoided. Spring is the best time to plant if a good supply of water is 
available; otherwise, autumn is most IsUitable. Plants from pots may be 
set out at any time, excepting the cold winter months.. The plants need* 
careful watering until established, and mav be mulched during summer 
with leaf mould or some such material. A mulch of fermenting manure 
would probably kill the plants. Azaleas require Httje pruning, shorteninpr 
gross shoots to maintain the balance of the plant being all that is needed 
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us^ually, and thinning when in bloom, if the plants are becoming too thick 
and crowded. Azaleas are suitable plants for pot culture, requiring only 
moderate pot room. The best potting soil is a peaty, sandy, soil, and 
especial care should be taken to make the drainage perfect, they should 
not be repotted until the pots are full of roots, and then should be trans^- 
ferred to pots one or two sizes larger. Very firm potting is necessary; 
the soil should l)e rammed firmly around the ball with a blunt stick. Re- 
j'Otting should be done when the flowering season is past, and young growth 
commences in Spring. 

Thrips and green fly are the insect enemies of the Azalea. An oa:a- 
sional spraying with “ nikoteen will keep the plants free from both. 



« “nIOBE.’’—DOUBLE, PURE WHITE. 

Plants in pots should be frequently syringed or sprayed, especially after 
being repotted. Free use of the syringe or hose will keep the plants 
clean and healthy. 

Azaleas may be propagated from cuttings and layers, but the amateur 
grower would not be likely to succeed without glasg frames and other 
facilities. The plants are fairly cheap now, indeed very cheap, consider¬ 
ing the time and attention neosssary to produce them. The principal 
varieties are as follow:— 

Single—Fielder’s White, La Victoire, Ella, Charles de Buck, Pluto, 
Charmer, Dandyana, Due de Nassau, Eugene Mazil, Apollon, Marquis ot 
Lome, Stella. Double—Niobe, Prince^ of Wales, Deutche Perlc (the 
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best do^lble w'hite for floral work), Phoebus, Baron N. de Rothschibl, 
Souvenir de Prince Albert, President R. de Smit, Empress of India^ 
Veronica, Daphne, P'ortiana, Jubilee, A. Borsig. 

There are also a numl>er of small flowered kinds, hybrids, from a, 
amoenaf that are very useful for floral w^ork and decoration. 

Flower Garden. 

The work of pulverizing the surface ii^ the most important phase of 
gardening this month. The hoe should be kept going as much as possible, 
even if no weeds are present, especially after rain and as the surface 
drying. In addition to the benefit^ secured to the plants by aerating the 
soil and conserving moisture, the work of maintenance is made much easier 
and generally more of a pleasure than a toil. All plants that require 
staking should be attended to as need arises. At best it is^ difficult, and 
the result more or less unsightly, to have to pull and tie plants upright that 
have been allowed to become set in a recumbent position. Growing s,hoots 
on climbing plants should be tied in the direction required to fill space, 
and not be permitted to cross and interlace each other. Rapid growing 
and shy blooming plants should be trained more to the horizontal than the 
upright. 

Summer flowering annuals should be thinned out if too crowded, and 
the plants kept growing as, freely as possible. A mulch of stable manure 
or a watering with liquid manure will increase the size of the plants and 
enal)le them to produce a much greater quantity of, and far finer, flowers 
in due season. Asters, Phlox Drummondii, and other free-growing 
annuals should have plenty of room allowed each plant; if planted in 
clumps, from 6 to 9 inches between each plant. The s,eason of flowering 
will be prolonged by cutting the flowers regularly in the case of many 
kinds, Corms of Gladiola may be planted. It is not advisable to keep 
bulbs, &c., out of the ground too long aft^r they begin to shoot. A deep 
well-enriched soil is necess^ary to produce line flowers. In case of early- 
planted corms, the plants will now require to be staked and liberally 
watered as the flower spikes appear. Bulbs of Hyacinths and Tulips, 
and Anemone and Ranunculus Crowni^ should be lifted after the tops die 
down. « 

Tender annuals, i,e,, those that will not resist frost, may be sown 
where they are to bloom, or in pans or boxes for transplanting. A number 
of kinds are worth growing for their foliage, and may be planted in large 
borders in proximity to such bright flowering plants as Salvia Bonfire.. 
Some of the Amaranthus have foliage of various shades of y;ellow, red, and 
green, and of most variable form. 

Attention should be paid to the destruction of insects and fungi. No 
quarter should be given, and no time lost in making the attack. But it 
necessary to know how and with what to spray or wash the plants, and 
every reader of this Journal should, with that end in view, procure a copy 
of the /^ests and Diseases Chart issued gratis by the Department. 

Kitchen Garden. 

Keeping the young growing crops free from weeds and the soil in a 
qapdition of good moist tilth are most important at present. Frenuent 
are beneficial to the crops, and prevent weeds, which is far better 
ftitt^'rpermitting them to grow and then destroying them. 
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As crops of various vegetables are gathered, the land should be dug 
again, and manured in preparation for other croups. Rotation should 
always be kept in view, and crops^ as varying in character and needs as 
possible be sown or planted in succession. This will tend to the production 
of healthier and better plants, less weeds of certain types, and is the only 
po^ible.way to cope with many of the insects and diseases which affect 
vegetables. It is the accumulation of diseases from many crops of a 
certain type or character, that, under favorable conditions, cause great 
destruction. Short rotations of various crops grown avert this accumulation 
in a great measure. 

Seeds may be sown of Celery, Cabbage, and other vegetables for 
winter use; and Peas, Beans, &c., for succession. Plantings may 
made from former sowings. Tomatoes should be tied to stakes^ or trellis 
as growth advances, and any side branches that occur removed. 


HOW TO SAVE THE BEST TOBACCO SEED. 

Temple A. /. Smithy Tobacco Expert, 

Where it has been proved that a certain type of tobacco thrives best, 
and gives the best return to the grower, every effort possible should be 
made to still further improve that type, or, at least, to preserve its best 
(lualities. This can be done most effectually by the selection, for seed 
purposes, of those plants in the field showing the truest relation to the type 
desired, and by securing the strongest and best possible seed from each 
individual plant. In order to do this, it is necessary to study the different 
qualifications of each type. Having fixed a standard, the grower must 
keep to it for .several >ears, otherwise his results will not be satisfactory; 
that is to say, if the same standard is not adhered to in the main, uni¬ 
formity cannot be secured in the crop, and this is one of the most important 
features in the produ(rtion of tobacco leaf. 

The following points should be well considered before finally deciding 
which plants should be retained for seed: — 

Purity of type and seed ; 

The size, shape, and number of leaves on the plant; 

Uniformity in type, shape, and ripening; 

Size of mid-ribs and veins, and their position in the leaf; 

Early ripening and curing properties; 

Easy working in regard to suckering, &c.; 

* Suitability to soil and climate; 

Healthy, vigorous seed. 

The best method to follow in order to get the purest seed is to grow 
the seed plants some distance awav from the main crop, say, a mile, if 
possible^ and to confine each plot to onlv one varietv. In this wav the 
dan^ of c^oss fertilization is avoided, 'this system, however, can only be 
carried, ouf on large holdings. Where it is necessary to save seed from 
plaints close to other tobacooes In the field, special precautions must be 
taken. 

The tobacco plapt is self-fertile, and* the seed saved from plants self- 
f^ilfced has be^ found more vigorous than from those cross fertilized 
with the same variety. The meana to be taken to prev^t hybridization 
are simple. Just before the fiower shows the central cluster of Imda, it 




686 


Journal of Agriculture. 


[8 Nov., 1906* 


should be enclosed with a muslin bag, which is tied round the stem suffi¬ 
ciently tight to prevent insects crawling through, but not so tight as to 
pinch the stalk. In some cases paper bags are used, but muslin, or some 
other light doth covering, is best. All the lower branches on which seed 
pods form, together with all suckers and* the top leaves, should be taken 
off, and only the main central cluster of buds left on. By so doing, the 
strength of the plant will not be overtaxed. The smaller quantity of seed 
produced will be heavier and better, and a larger proportion will ger¬ 
minate. The bag should be removed from time to time on a still day, and 
suckers taken off, also any pods that are attacked by grubs, and all the 
small, immature pods. Insects and wind will both be found causes of 
cross fertilization, and due caution should be taken to prevent their doing 
damage while the flowers are exposed. When the bag is replaced, it 
should be tied slightly higher up the stem to allow for the development of 
the pods. The bag is left on until after the plant is cut and the seed dried 
out. 

About ten of the lower leaves should be left on the plant, and these 
are removed as they ripen. When the seed pods are fully matured, the 
stalk should be cut low down, leaving the bag still on, and taken to the 
shed, where it should be hung well above the floor in a place where the 
air circulates freely, until sufficiently dry to thresh. Every plant saved 
for seed should be labelled, its special qualities noted down, and the label 
left on the stalk until the seed is threshed, when it should be tied on to 
the bottle in which the seed is placed. 

In studying the number of leaves, shape, texture, ribs, &c., much will 
depend on the purpose for which the tobacco is to be used, and the class 
and type to which it belongs. If for filler purposes, the texture, vein, 
and appearance is not considered to the same extent as for wrapper, 
neither is the shape of so much importance, but a good filler leaf must have 
good flavour, aroma, and ash, with the minimum amount of mid-rib 
and good burning quality. For wrapper, which is the highei* 
priced leaf, the shape should be such as to allow of cigar or plug wrappers 
being cut to the best advantage from each half-width of leaf. The 
broader the leaf in proportion to length, the more useful and valuable it 
will be to the manufacturer, as he will purchasing less mid-rib as com¬ 
pared with the worl^able portion, and can, therefore, afford to pay more 
for a wide, thp a narrow leaf.. The proportion of mid-rib to the blade 
of the leaf varies from 24 per cent, to 33 per cent., and when it is remem¬ 
bered that the mid-rib is waste tobacco for smoking purposes, the advan- 
tage in growing wide leaf is obvious. A leaf that wid^s rapidly at the 
butt, and has a round point or tip, will contain much less rib in proportion 
than the long, narrow leaf with, tapering ends. For dgar wrapi>er 
especially, the leaf should be silky, of fine texture and elasticity, and good 
colour. To obtain the fine texture/ it is sometimes advisable to grow as 
many leaves as the plant will comfortably mature. Therefore, the plant 
that produces a large number of leaves is one that should be saved for seed 
lor wrappper tobacco, provided other qualiiii^tions are present. When 
a plant pr^uoes leaves with the lateral' ribs close together, or at very un¬ 
even distances between, it should be avoided. Sometimes two laterid ribs, 
^ins, will start together from the mid-rib, branching out as ttey near 
outer edge of the leaf. Such a condition indicates deterioratocMi of 
seed; mr starved growth, and leaves so formed never make the best 
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Plants of the same variety that grow a large number of leaves will 
often be found growing beside those timt produce only a* few. It is almost 
always best to choose the plant that grows the greater number, as by prun¬ 
ing off the top and bottom leaves, greater uniformity can be i^tained, and 
a larger quantity of high-grade leaf secured. Some plants ripen more 
evenly than others. That is, the leaves all ripen together. This is an 
advantage, as the cure and sample will be better. Early maturing plants 
save labour and risk, the differences being very marked. Some plants will 
ripen in from twelve to sixteen weeks, others taking as long as twenty-two 
weeks; that is, from the time of transplanting. The saving of a month’s 
work in the field is well worth trying for, while the risk of loss from frost, 
hail, wind, &c., is minimized. Quickly grown tobacco is always best. 
Plants that grow' the leaves without a frill, or lug, round the stalk or 
butt of the leaf are more easily suckered and stripped than those that do, 
and there is less cover for gru^, moths, and thistledown. A fair distance 
between the leaves on the stalk also makes easier working. Where the 
leaves are well apart, a good cure is more easily effected, as they are not 
so bunched together in the shed. 

It is not wise to save seed for general purposes from plants that have 
not been acclimatized, but when a variety has been grown for two years, 
and has proved suited to soil and climate, seed can be taken. It is im¬ 
portant that a healthy season be chosen in which to save a large quantity 
of seed. If the disease known as Blue Mould has been prevalent in any 
one .season, it is better not to save seed imless necessary. The same remark 
applies to other diseases, though, fortunately, we in Australia are free 
from many diseases of tobacco which occur in other parts of the world. 
One healthy tobacco plant will, if properly treated, provide sufficient seed 
for the planting of from 25 to 50 acres; consequently, it is not necessary 
to preserve a large number of plants for the grower^s own use. At the 
some time, when in a good season a number of particularly good plants are 
available, an extra quantity of seed should be saved: sufficient for seven 
or eight years’ supply is not too much. Heavy seed is better than light, 
and, for this reason, it is a good plan to sift the seed through a) very small 
sieve made for the purpose. Another method is to blow the light seed 
away by means of a fan, regulated so as not to be too powerful. Thresh¬ 
ing is easily accomplished by rubbing the pod's when dry between the 
hands. After shelling the seed into a dish, it should be sifted, and then 
]jlaced in jars made air-tight with screw tops, and carefully latelled with 
the date, name, and characteristics. If stored in a dry situation it will 
retain vitality for ten years. 

To secure the best plants for seed, it is a good custom to save con¬ 
siderably more plants until near the ripening stage, than are ultimately 
intended to keep. By that time it can be decided which are most true to 
type, mature early, are uniform, easy to handle, and healthy. Then be 
to try for the smaller quantity of strong, healthy seed by takiqg crfF 
all the top leaves, suckers, and branches. Leave only the central cluster of 
seed pods, and protect from outside cemtamination. If every grower would 
undertake the selecBon of hia own tobacco seed under proper methods, a 
great improvement in Victorian tobacco leaf would surely result. The 
time and labcnir necessary to do this would be very little. It is only 
nattual to preside tobaoco can be improved in quality, quantity, and 
value, just as m^e, wheat, and potatoes have benefited by the same atten¬ 
tion, moire esj^ally as it has be^ proved .that indmdual ichaepo plants 
are most consi^ent in handing dwn their tpedal characteiislics. 
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THI PROGUIMBD PLANTS OP VICTORIA. 

(Continued from page 558.) 

Alfred J. Eioart^ D.Sc.^ Ph.D,, FX.S.^ Government Botanist; and 
/. R. Tovey, Herbarium Asshtant. 

The Water Hya.cintli. 

Eichhornia speciosa KutUh; syn, Fontederia crassipes^ Mari. 

( Foniederiacea.) 

A floating plant, the roots having a cap-like covering at the extremity. 
Stems very short, the leaves almost aitirely immersed, roundish, but very 
variable in shape; leaf-stalks, long or short, more or less inflated below 
the middle, with a sheathing scale at the base. Flowering axis from 6 to 
12 inches long, with several sheathing bracts. Flowers, 6 to 12, with a 
curved tube, pale-purple;.the five lower segments nearly ecjual, the upper 
one larger, and marked with a yellow spot in a cloud of blue. Stamens 
inserted within the tube, 3 long, 3 short, filaments lilac, with numerous 
stalked glands. Anthers oblong; ovary tapering upwards into the style, 
Stigma globular. It is a native of tropical South America. The flowers are 
very beautiful, and, as it flowers freely, it has been widely cultivated. 

The following extract from Bulletin No. 14 (1891), issued by the 
U.S.A. Department of Agriculture, plainly shows the danger of allowing 
this plant to spread:—Along the St. John’s River the margins are lined 
on each side by a broad Ixilt of plants, and all coves, marshes, and small 
tributary creeks are entirely covered. Sometimes the main channel of the 
river becomes blocked by masses of the plant. The same conditions also 
prevail in Florida and other districts.” Proclaimed under the Thistle Act 
for the whole State.—October, 1901. 

, (To be continue^.) 


thB weeds op lake wendouree. 

Alfred /. Ewart^ D.Sc.^ Fh.p.^ F.L.S., Government Botanist and 
Professor of Botany in the University of Melbourne. 


Great difficulty has been experienced by the Ballarat Council in keeping 
the lujairiant growth of the weeds of take Wendouree in check, and con- 
lyeriabie expense has been incurred by them for this purpose. Numerous 
^l^CMtiVe al^mpts have been made in the past to permanently clear the lake, 
much money spent, without achieving any permantmt improvement. 
Reo^tly the Council inerted a fen reed-cutter from Bedford. This is 
,a small stern-wheel paddle-boat driv^ by a petrol motor, and trailing on 
miL side an iron rod, whi<rfi can be raised and lowered! At the end of 
rods a pair of strong cutting-blades k^ed so as to form a V with the 
9^ fo^ards. The catting ^e of blade is like that of a twtead- 
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weeds, which mostly float at the surfatx?, will be driven to the side by the 
wind, so that they can l)e drawn ashore. In this way a certain amount of 
tne area has been kept reasonably free of weeds during the past year, but 
only by a total expenditure of ai)proximately jQ^oo per annum, in which 
no allowance is made for the time of officials taken from other work. 

At the re<iuest ofl the Council, a visit of inspection was made in August, 
1906, to determine whether any means could be devised of keeping under 
the weeds at small cost. The more troublesome weeds growing in the lake 
are all flowering plants, of which specimens of the following were ob¬ 
tained. Only one specimen {Myrio^hyUum elatinoidcs) was found in 
flower, so that the naming is in certain cases subject to revision. 

Flowering Plants. 

MyriophyUum elaiwoidcs Gaud.—T.ong stems, feathery leaves, spikes 
of minute flowers with (Mitire small but broad leaves projecting above the 
water. This plant is t'asily kept under b\ cutting, and freiiueni cutting 
will III lima teh practicall) suppress it. 

Poiarnogeion ohtus'ifoUus Mert and Koch.—Grass-like plant, with 
slender creejiing stems, and erec't om^s with l:.>ng, rather narrow, thin 
leaves. After cutting the erect stem, the remaining basal portions, which 
contain a gCKid d<^al of stored io(»d, shoot at ever\ joint, anil in summer 
time very ra[)idly iiK'rease to the original size, and may even be denser 
than betore. It can lx* ke])t under b\ dredging or raking off the bottom. 
This plant was first notiivd in (luantit^ in 3904, four years after the 
waste water from the reser\oir was turned in. and since then has spread 
rapidly. Spt*rimens of the ])lant were, however, .s(*nt to the \ational Her¬ 
barium from I.ak<‘ Wendouree In Sp(*nce. in 1883. Poiamogeion natatis 
has oval leaves floating on the surface. 

Lcpilactia Preissu F. v. M. - A .somewhat grass-like plant, which 
can be kept under In drt*dging or In raking mud o\er it. This plant and 
another more grass-like one apjiear to Ije diminishing. The latter plant 
re.sembles in vegetative ('harac'ters Ruppta maritama, although it seems 
hardly likely to find this maritime plant so far inland in a fresh water 
lake, even if the water ot the lake had been brackish before the supply ot 
fresh wahT was increased. 

Tnglocltin proccra R. Hr.—A large plant with rather lily-like leaves. 
A large ijuantity of food is stored up in the siein and roots, buried in the 
mud, so that frecjiient cutting is required before the i)lant is exhausted. 

VaUisneria spinalis I. —In leaf this j)lant slightly resembles the for¬ 
mer one, but the leaf is thinner, a darker green, le.ss rigid, and does not 
project alx)ve the water, wdiile the female flowers are on long s])irally-('oile(l 
staixs. i^requent cutting S(X)n exhausts the plant. 

Villarsia reniformh R. Br.—Floating, more or less kidney-shaped 
leaves on long stalks. Easily kept under by cutting. 

Typha augustifolia L. Reed Mace.—One of the largest of the reeds, 
all of which can be kept under by fren^iient cutting as close to the base as 
poss.ble. It is worthy of note that in the fen distrirts of England reed¬ 
cutting is a profitable industry. 

The non-flow'ering plants included Azolla (floating on the surface), 
Sptrigyra (floating beneath the surface), and Nitella (growing from the 
l)ottom>. The foritier plant takes the place of the Duckweed {Lemna) of 
an English pond, and is easily removed when driven to one side by the 
wind. The two latter plants are ver>^ sensitive to poisons. Thus, the 
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addition in summer time of 10 tons of crude sulphate of copper, at a cost 
of rather more than ;^i50, would kill out these plants A\ithout affecting 
the other living, organisms to any ai)preciable extent, but they are, unfor¬ 
tunately, the least troublesome weeds of all. 

The fish of the lake are mainly carp and trout. They are stated to 
be abundant, but the weeds render fishing difficult. The lake appeared to 
be remarkably deficient in fresh water snails. These, when abundant, aid 
in keeping dowm the weeds, but are hardly likely to be of much service 
under the present conditions. It might, liowever, be worth while to intro¬ 
duce sudh large forms as Paludina vivifara, if not already present. 

Points of great importance are the fluctuations of level, the amount 
and character of the water supply, the nature of the bottom, and whether 
tlie water is put to any use or not. In regard to the last-named item, the 
lake is held by the /Council imder a Crown grant, one (x>ridition of which 
is that the lake is to be kept in such a condition as to be available for 
temporary domestic supply to Ballarat city. The use of the water of the 
lake in summer time, with the bottom in its present condition, would be 
fraught with the utmost danger to health. At present, however, the over¬ 
flow is put to no use, nor is any water drawn from the lake for domestic 
or other purposes. 

The lake is fed partly from surface drainage and partly from the over¬ 
flow from the waterworks. A sample of the latter (August 6, 1906) was 
very clear, left no a]>preciable residue on filtering, and contained 0.091 of 
a gram of dissolved solids per litre, including a little lime. The surface 
drainage water was slightly turbid, left a very slight residue on filtering, 
and contained 0.25 of a gram of dissolved solids per litre, in which hardly 
any lime was present. The clear surface water from Lake Wendouree 
left no residue on filtering, and contained 0.28 of a gram of dissolved 
solids, of which, lime formed a greater part than in cither of the other two 
residues. Since this is at a time when evaporation is reducerl to a mini¬ 
mum, and when the overflow is greater than the inflow from the water¬ 
works, it is evident that the water in the lake dissolves soluble constituents, 
jiartly lime, from its bed. Possibly lime may have been added at some 
past time, but it is evident that there is no hope of reducing the weeds by 
mineral starvation, by allowing only the purest water to enter the lake. 

The bottom of the lake is composed of rock and lx>uldeni, covered by 
3 to 8 inches or more of black mud. In the past several deep quarry-holes, 
up to 17 feet in depth, were excavated. These were naturally fre^ from 
weeds, but are lieing filled up, and will soon be as subject to the spread 
of weeds as the rest of the lake. The denser black mud contained 18 to 
21 per cent, of organic matter (dry weights), while the percentage in the 
soft, rich ooze ram up to as much as 45 per cent. A bottom of this 
character is favorable to weeds, and unfavorable to good fi.shing. 

Another factor favouring the Aveeds is the maintenance of a more con¬ 
stant level since 1900, when the Gong-gong pipe was first turned into the 
lake. Before that the level often sank to t ft. 6 in. or less, whereas since 
then the summer depth is rarely less than 3 feet. In this way the natural 
check formerly imposed by the partial drving up of the lake in summer 
has been removed to a very large extent. From September, 1903, to 
December, 1904, the level of the lake never fell below 4 ft. 6 in. d^p, 
and it was precisely at this time that the Potamogeion first became so 
troublesome. The rapidity with which evaporation can lower the level 
ot the lake is shown by the fact that during January and February, 1906, 
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the level fell nearly ;jr inch daily, the total loss of water being 170,000,000 
gallons, or rather more than the total overflow per annum. 

The Problem of Weed-suppression. 

The introduction of various animal^ by restoring the balance of nature 
is often of service, but would be of little or no use here. Ducks and 
similar water low I aid in several ways in, keeping under certain water 
weeds, but at the same time by their devouring water snails and herbi¬ 
vorous larvae, this efl'ect is largely neutralized. 

The cutting machine will Keep under, or even supjiress by frequent 
cutting, all those w'eeds which project to any extent above the water, but 
is ver) much less effective in the case of those which grow completely 
submerged, and these are precis,ely the weeds which are most troublesome 
at present. Cutting such forms acts in precisely the same w^ay as mowing 
a lawn—the herbage becomes shorter, but thicker and closer. 

Poisons.— 'Fhe use of any such poisons as copper, mercurial, or arseni¬ 
cal salts, while extremelv costly, would also involve the danger of so 
poisoning the lake by precipitation and surface adsorption that it might be¬ 
come int'apable of su])i)orting fish for some years. A method of treatment 
which would avoid this danger would be to allow the level of the lake to 
fall as low as possible, net and transfer the larger fish to a pond, and 
then acidifv the water with sulphuric acid, followed a month or so after¬ 
wards l>\ the addition of lime. This treatment would, however, make 
tht‘ lake extreme!) offensive for several months, the treatment would need 
repeating within three or four years, and would l>e costly. Thus sul¬ 
phuric acid is fatal to water-plants in a concentration (by weight) of 0.05 
per cent., which is ai>proximatel\ equivalent to one gallon of commercial 
sulphuric acid, at 2s. per gallon, in .^.000 gallons of water. At a depth 
of 2 ft. 6 in. the lake would contain approximately 300,000,000 gallons, 
and to poisom this efficiently 100,000 gallons, or ^jo^ooo worth, of sul¬ 
phuric acid alone would be needed. Methods of poisoning are, in fact, 
out of the (luestion, since, owing to the large number of w^eeds in the 
lake, their varied properties, and the fact that their absorlwnt surfaces are 
owered with water, only a general treatment of the al)ove character would 
be of any avail, and special local treatment would be useless. 

Cleansing and deepening form the only ways in which any practical 
permanent g<x>d can l>e effected. With a clean lx)ttom and deeper water, 
no trouble would be exj'ierienced from weeds. If the lake were allowed 

to dry in summer time, and a paring plough run over it 4 to 6 inches deep, 
this surface material would contain all the rooted plants. Its removal 
wduld leave the lx>ttom fairly clean, and the material could be used for 
raising the borders of the lake or for Ailing purposes elsewhere. Taking 
the area of the lake as 2J million souare yards, the quantity of material 
to be removed would be 300,000 cubic yards, and the cost might be 
jQio^ooo or ;^i5,ooo. This seems a prohibitive outlay, and would 
further involve the disuse of the lake for a vear. It must, however, 
be remembered that the present outlay of per annum represents, at 

4 per cent., a capital sum of ;j^io,ooo, and that in the past over 
per annum has been spent in suppressing the weeds without achieving 
any permanent good. 

A modiAed form of treatment which could be spread over a lonpr 
period of time, and would not involve the disuse of the lake during 
operations, would be as follows:—^Around the edges of the lake horizontal 
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dredging might lie carried out b\ means of an arrangement resembling a 
harvest gleaner, but with the teeth close together, and curved from side 
to side so as to retain the mud and weed. This, could be drawn ashore 
by a wire rope wound b\ a traction engine, the dredge starting near the 
shore, and being carried further and further out by the steamer at each 
cast, until a distance of 50 to 100 \ards was reached. The mud at the 
edge of the foreshore, when dried and faced with gravel, would form a 
natural embankment, raising tht^ level of the lake. If the surface drain¬ 
age from the upper end could be cut off from the lake and drained the 
other wa\, the raising of the lake level would not cause any flooding 
through the present drainage inlets, and the lake would gain by the purer 
water suppl\ from the reservoir overflow, which is apparently sufficient 
to fill the lake to its highest level during winter time. 

The beauty of the lake might l>e considerablv increased by forming 
a couple of islands at its centre to take over the protective functions of the 
existing reed belt, ; nd the material for the islands ('ould lie gained by 
deepening the liottom of the lake. The outline of the island would be 
formed b\ a row of piles, about 3 feet apart, and rising a f(X>t above the 
high-water level. Within these a serxwid slender row would be needed, 
leaving a s])ace of about i8 inches. This would be filled wnth fascines of 
reeds, each containing a 10 to 20-lb. hall of clav or stiff mud. The soft 
mud and ooze obtained bv dredging or pumped into this framework w^ould 
soon consolidate under the pressure alxwe if the level were kept a foot 
or so above high-water mark, and ultimately ornamtMital trees could be 
planted upon it. 

The details and cost of carrying out these suggestions would naturally 
need to he determined l)v an (‘ngineer. but tlie\ afford the onlv )>ractical>le 
means of effecting any permanent impro\ement to the lake at a reasonable 
cost—^that is, by cleaning the l)Ottom and increasing the depth. It 
should lx* fjornc in mind that the existing rcx*d-l')elt in the centre of the 
lake represents a continual .source- of infection as n*gard5 wet'ds for the 
rest of the lake, and that cutting the w’et*ds without drawing them ashore 
increases the fouling of the bottom. 


SEED STANDARDS OF PURITY AND GERMINATION. 

F. E. Lee, Agricultural Superintendent. 

A not infrequent inquiry made by the farmer is, “Where can I pur¬ 
chase reliable seed?’^ JI is in no sense the duty of the Department 
of Agriculture to recommend any particular seed merchant, hence a few 
simple rules for the determination of the purity and vitality of seeds 
may be of service to persons wishing to make tests for themselves. 

There are three characteristics which distinguish good seed from bad, 
viz.: purity or freedom from foreign matter, vitality or capacity for 
germinating under favorable conditions, genuineness or trueness to name 
and type. In order to obtain a representative sample, it will be neces¬ 
sary to take a small portion from at least one-third of the number of 
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bags, mix the whole thoroughly and weigh off, say, 8 ounces (J lb.). 
Place the seed upon a sheet of glass under wliich i.s a piece of light 
coloured paper, then go over the sample seed by seed with the blade of a 
pocket knife, and sort out carefully every particle of foreign matter, 
consisting of pieces of stick, chaff, shrivelled seeds, foreign seeds, dirt, 
&c. Weigh the cleaned seed again, and the difference lietween that and 
the original weight of the sample will give tlie amount of impurities. For 
example if the sample originally weighs 8 ozs., and after cleaning weighs 
7J ozs., the impurities will l>e 6| per cent. An ordinary letter scale 
is useful for weighing, or, failing that, put the imiinrities into a small 
bottle and ask \our kx'al chemist to w^eigh them. For large seeds like 
maize, peas, beans, &c., a much larger sam]>le should be selei'ted—even 
I busliel not being too much. The United States Deyiartment of Agri¬ 
culture ha.s established the following standards of purity for farm 
seeds: - 


Beans, cabbage, cauliflower, celery, maize, cow^peas, cucumber, 
lettiK'e, millet, oats, onion, peas, pumpkin, radish, tomato, 
turnip, vet<!h, wheat, &c.—90 per cent. 

Lucerne, beet, clover, sorghum. See .—98 per cent. 

Grass set‘ds 90 to 95 |)er cent. 

,*ill(*r the puritv of the seed is ascertained, its germinative powder 
should l)e tested. Th<‘ cajiacitv of seed to germinate is even more im¬ 
portant than its freedom from foreign matter. The latter can l>e roughly 
found with the e\c, but the former is impossible to even guess at. Old 
seed frc(iuentl\ retains ever\ external appearance of being sound and 
healthy, whereas when sown, it may give a very poor stand. Fresh seed 
sometimes may also show a very poor perc'entage of germination, jierhaps 
from l)eing harvested before thoroughly ripe, or from being bruised in 
cleaning, or other reasons. Select one himdred seeds (haphazard) and 
plant them in a box containing moist garden soil. The box should be 
kept inside the kitchen, not close to the fire, but wdiere tlie average 
temi>erature will be between 70 degrees and 80 degrees Fah. The 
.soil in the Ik>x should l)e moistened from time to time, but must not be 
kept saturated, or .some of the seed.s wdll rot and spoil tl\e test. An 
alternative method is to place loo .seeds between the folds of a moistened 
flannel cloth, the whole being kept l)elween two soup plates, one inverted 
on the other. This laiter method allow's fr^npient inspection. As soon 
as the seeds have germinated, they should be removed with a small forceps 
or*a pin, counted and thrown aw^ay. Give the setds which appear slow 
in germinating every chance liefore deciding that they are barren. The 
number of ungerminated seeds will be the percentage of infertile ones 
in the whole bulk. It is safer and more accurate to carry out these small 
germination tests in duplicate, or even triplicate, so that an average may 
lit taken. The germination standards adopted in the United States are 
shown on the following page. While first-class seeds usually surpass these 
standards, it may l>e said that seeds w'hich fall as much as 10 per cent, 
below them need not be rejected as bad. 

Before leaving the subject, a word may be said as to the importance 
of storing grain for seed purposes in dry places away from vermin-infested 
bams. Mice, weevils, and other vermin do their work in such a. silent 
manner, that unless the seed is continually looked over, it may have 




694 Journal of Agriculture, [8 Nov., 1906. 


seriously depreciated when the time comes for use. The advantage of 
selecting plump seeds by means of mechanical graders or hand sieves, 
furnishes scope for an article by itself, but it may be briefly mentioned 
as being one of the several factors which, assisted by thorough cultivation 
and intelligent fertilization, insure the production oip maximum crops. 
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INTER-STATE STOCK CONFERENCE. 

Held at the Public Offices, Melbourne, from 28 th Augi^st to 
4 TH September, 1906 . 

Minutes of Proceedings. 

The representatives to the Conference in attendance were Messrs. T. 
A. Tabart, Chief Inspector of Stock (Tasmania); J. P. Orr, Deputy Chief 
Inspector of Stock, A. H. Cory, M.R.C.V.S., Government Veterinary Sur¬ 
geon (Queensland); J. D. Stewart, M.R.C.V.S., Government Veterinary 
Surgeon (New South Wales); R. J. Needham, Chief Inspector of Stock 
(South Australia); J. R. Weir, Chief Inspector of Stock, and S. S. 
Cameron, M.R.C.V.S., Qiief Veterinary Officer (Victoria). Mr. J. C. 
Hatton, of the Department of Agriculture (Victoria), was appointed 
secretary. 

The representatives were formally received and welcomed by the 
Minister of Agriculture (the Hon. Geo. Swinburne, M.L.A.), and by the 
Director of Agriculture (Dr. Cherry). 

Mr. Swinburne said that he had much pleasure in welcoming the 
representatives to their work of taking part in a Conference which might 
have very far-reaching effects. They constituted but a small body of men, 
but a great deal of bmefit might be derived from their deliberations, con¬ 
sidering the importance of the subject which they had in hand. The 
main problem to be tackled was that of formulating some uniform system 
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of inspection throughout- the States. At the Premiers’ Conference in 
Sydney it was felt that it would be a great pity to continue the antagonism 
between the States in border inspection, and that some uniformity could 
be established in a truly Federal spirit. It was, therefore, to be hoped 
that from this Conference would be evolved some good uniform system 
that could be adopted in every State. Up till now the various States had 
not seemed to have trusted each other. Victoria did not trust New South 
Wales, thinking that the New South Wales system of inspection was not 
equal to the Victorian, and consequently had insisted on having border 
inspectors. It would, however, \ye l)etter if all the States were of the 
same mind, and had confidence in each other—would have such trust in 
each other’s ec^rtificates that cattle cn>uld proceed from one State to another 
without that police inspecrtion which w^as hardly the right thing l)etween 
Federated States. Victoria w^as quite willing to follow the movement in 
this regard, which had l>een initiated bv New South Wales, as long as 
she was sure that she could trust the certificates of inspectors of other 
States as lx.Mng certificates e lual to her own, and that the Departments 
conct^rncd immediately notified each other what was going on with regard 
to diseases in stoc^k in their own States. ft was certainly the duty of 
these Departments to protect other States, by giving notification of out¬ 
breaks of diseases in stock. If we found the presence of anthrax in an\ 
district of Victoria, we would immediately telegraph the fact to New 
South Wales, South Australia, and the other States. The same thing 
should lye done l)\ New^ South Wales and the other States. A feeling of 
('onfidence in each other in that re.spect should l^i established; and he 
l>elieved that if the Conference formulated a system of inspection that 
(ould be adopted by each State, and under which each Oovernmcnl could 
Trust the others, and under which each State department would Ije a 
sort of intelligence bureau for the others, as to all that was going on yvith 
regard to diseases in stock, we would be able to do away with an expensive 
system of inspection, and have clear border traffic. Notice had recently 
l)een given in the Victorian Parliament for tht* establishment of muni('ipal 
sheep dips, with a view to compelling all farmers to have their sheep 
dipi>ed In Victoria, we had initiated a system in the Dairy and Milk 
Sui>ervision Act which w'ould be very far-reaching as far as cows were 
concerned, and w^hich he thought was far in advance of anything of the 
kind done in most of the States, He concluded by saying that he would 
txi only too glad to do anything in his jicrwer for the information or 
pleasure of the delegates. 

Mr. T. A. Tabart (T.) was elected chairman, and in the name of the 
Conference he thanked Mr. Swinburne for his cordial welcome. He also 
returned thanks for the honour of his election to preside, and referred to 
his presidency over the Conference of 1892 in New Zealand, noting, wdth 
regret, the absence of Messrs. Bruce, Curr, Pentland, and Stirling, all 
dead colleagues, and of Messrs. Gordon and Valentine, retired. All 
these gentlemen had done excellent work in their time for the Australian 
States, and doubtless their successors would do likewise. 

Dr. Cherry addressed the representatives, indicating the view of the 
Victorian Department of Agriculture with respect to the inspection of and 
methods adopted for the prevention and eradication of inlectious diseases 
in stock. He trusted that the result of the deliberations of the Confer¬ 
ence would be a definite i)olicy, which would be adopted by the various 
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States of the Commonwealth, and that that policy would be for the 
advancement of stock interests throughout Australia. 

The following Agenda paper was agreed to:— 

1. Existing system of internal inspection of stock in each State. 

2. Inter-State restrictions and border inspection relating to such 

communicable diseases of stock as—(<?) tick; {b) anthrax; 
(r) pleuro-pneumonia; {d) swine fever; (^) tuberculosis; 
(/) other scheduled diseases; and (^) non-scheduled diseases. 

3. Existing methods adopted to prevent the introduction of diseases 

from outside Australasia. 

Prevention of introduction of foreign diseases. 

Messrs. Needham (S.A.), Orr (Q.), Stewart (N.S.W.), and Weir (V.) 
explained to the Conference the existing methods of inspection and control 
in relation to infectious animal diseases in their respective States. 

After considerable discussion, the following motion was proposed by 
Mr. Cameron (V.), seconded by Mr. Stewart (N.S.W.), supported In Mr. 
Weir (V.), and other delegates, and carried unanimously: — 

That, having by responsible statements by delegates and debate thereon become 
familiarized with the practice of internal stock inspection in the different States, 
this. Conference is of opinion that it is eminenth desirable, as it appears also to 
be fe.isible and practicable, that a system of Inter-State exchange of reports of 
outbreaks of anthrax, cattle tick infestation, pleuro-pneiimonia, swine fever, and 
any exotic communicable animal disea‘«e be inaugurated whereby all the other 
States may be at once notified of the occurrence of such outbreak in any State. 
This for the reason that while it appears to be impracticable to bring about uni¬ 
formity in the system of internal stock ins]>ec tion under existing legislation of the 
States; and because of the various local geographical and other conditions prevail¬ 
ing in the different States, sich a system of Inter-State exchange of reports would 
tend to facilitate modification of the existing system of Inter-State restrictions and 
border inspection of stock. 

Mr. Orr (Q.) made a statement indicating the measures taken in his 
State for the prevention of the spread of tick to uninfested areas. He 
said every effort had Ix^en made to stop its progress. The- first line was 
established somewhere south of Mackay ; the next south of Rockhampton; 
then it was grappled with at Hundalierg, and afterwards as far south 
a.s Brisbane. His Department did not throw up the sponge at the Logan 
River district, or until the disease had advanced as far south as the Tweed. 
Total prohibition without dipping was adopted. He admitted that at 
that time the Dejxartment did not have the desired numtier of inspectors 
available. Total prohibition had l^een a failure in so far as its enforce¬ 
ment involved a larger sum of money than cooild possibly be obtained. 
The practice now was to subject all stock leaving an infec'ted area to two 
dippings prior to entering a buffer area, which is clean country. It was 
required that New South Wales should accept Queensland stock from the 
buffer areas on the certificate of the latter State’s insy^tor. and relax the 
restrictions with respect to prohibition and detention of stock. He 
mentioned that at the crossings where New South Wales established total 
prohibition, the ticks got into their territory, but where Queensland cattle 
were allowed ingress after regular dipping no ticks appeared. 

Mr. Stewart (N.S.W.).—The restrictions were due to Queensland’s 
failure to check the onslaught, although he was prepared to admit that 
greater and more effective precautions are now being taken, but thought 
that improvement, was, in a measure, due to the action of New South 
Wales. On the 8th March, 1904, the Chief Inspector of Stock (N.S.W.) 
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called attention to the fact that cattle on the Queensland side of the fence 
were carrying ticks, and suggested that the (Queensland Stock Department 
should be asked whether, in the event of being given the use of New 
South Wales dips free of charge, they would, or could, compel owners of 
stock to dip at stated intervals. This, however, Queensland was unable to 
do. The crux of the whole position w^as this: Queensland must either 
protect New South Wales, or that State must protect itself. At the same 
time he desired to sa\ that during the last \eiar or two Queensland had 
made commendable efforts to assist his State, and received a promise from 
New South Wales that with increased vigilance they should obtain corres¬ 
ponding relaxation of existing restrictions. Perscmally, he did not con¬ 
sider tw^o dippings sufficient to absolutely cleanse an axiimal. His opinion 
was based on the result of personal observation in experiments carried out 
during the tick onslaught. The first dipping was not considered of an\ 
value to New South Wales sls it took place in an infected area. As an 
additional precaution, his State had always maintained that there should 
I e a third dipping after reaching an uninfected area. Without committing 
his State, he, personally, would in favour of accepting a further dip¬ 
ping. That was to sa>, tuo dippings before leaving the infected area, 
and another on reaching clean country. If this were done, he was inclined 
to think New South Wales would accept it, and give (Queensland a 
reasonable relaxation of present restrictions. The only assurance he could 
give was that the degree of relaxation would depend on what measures the 
Queensland Government decided to adopt for the eradication of tick. He 
would he prepared to recommend acceptance of the conditions he had 
stated. During the discussion he had l^een asked for information as lo 
the result of the .second examination of stock in the Tweed River district 
He had referred the inquiry to the Chief Insi'iector of StCK'k at Sydne\, 
from whom the following reply had ju.st come to hand: “Inspector tele¬ 
graphs this morning, * Muster of all stock, including 34 horses. All clean.’ 
I consider this satisfactory.*’ , 

As the outcome of the discussion: — 

Mr. Needham (S.A.) moved:— 

That this Conference is satisfied with the methods adopted by New South Wales 
in preventing the spread of tick infestation from (Queensland, and agrees that, con¬ 
tingent on increased precautions in cert.ain directions to be agreed on between the 
two States, reasonable decrease of the period of detention in buffer areas may be 
safely allowed. 

Seconded by Mr. Cameron (V.), and carried unanimously. 

Mr. Orr (Q.) moved:— 

wr Conference is of opinion that the measures adopted by New South 

Wales in regard to the introduction of working horses across the Queensland border 
are efficient and an adequate protection for the other States without the imposition 
of further restrictions by such States, 

Seconded by Mr. Needham (S.A.), and carried unanimously. 

Mr. Orr (Q.) then submitted the following further proposition:— 

Conference, Queensland w'orking horses and dogs 
should be admitted into Victoria by sea on similar conditions to those imposed by 
New South Wales. ^ 

Tt was seconded by Mr, Needham (S.A.), and, after considerable discussion, 
voted on as follow.s : — 

Ayes: Messrs. Cor\ (Q.), Needham (S.A.), Orr (Q.), Stewart (N.S.W.). 
Noes: Mr. Weir (V).' 
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Mr. Cameron (V.) refrained from voting, and said he thought it unwise 
to pass any resolution which some of the delegates might be unable to con¬ 
scientiously recommend to their Ministers for ratification. To meet that 
probable difficulty, he would move - 

That in the event of the previous recommendation not proving acceptable to any 
of the States the following alternative recommendation shot Id be substituted, 
namely ;—That this Conference is of opinion that the measures adopted by New’ 
South Wales with respect to the introduction of working horses and dogs by sea 
have been proved to be effective; and that if the rem.Mining States desire the intro¬ 
duction of working horses and dogs from Queensland by sea, New South 'Wa\es 
measures are recommended jis adequate. 

As this was not seconded, ^^r. Cameron submitted the following 
motion: — 

That in the event of the previous recommendation not proving acceptable to any 
one of the States the follow’ing alternative recommendation be substituted, 
namely :—That this ronference recommend that Victoria might acre])t bond pdv 
working horses and dogs from Qiieenslan<l by sea which h.i\e been subjected to 
the ])Tevcntive measures rlirected against tick invasion in New' South Wales; and 
that such working horses and dogs he landed in Victoria wilhoit further restric¬ 
tions. 

This was .seconded bs Mr. Weir (V.), and carried. Mr. Stewart 
(N.S.W.) refrained from voting. 

Anthrax, the next subject on the agenda pa])er, was then brought under 
disc'ussion. 

'File Chairman stated that Ta.smania had been subjected to four out¬ 
breaks. The\ were proni])tI\ reported, and successfully grappled with by 
qualified officers. 

^fr, Orr (Q.) said Queensland had no cases reported or a.scertained. 
Ilis State prohibited the importation of Indian honemeal. 

Mr. Stewart (N.S.W.) considered this the most unix)rtant subject (vt the 
Conference, inasmuch as it W'as the principal means of bringing it about. 
On 30th October, 1889, regulations were issued l>\ the Victorian Clovern- 
ment to control the import of sheep from New South Wales. On 8th 
October, 1890, the word “sheep’’ was repealed, and “stock" substituteil, 
and provision made tiiat sheej) intended for export should not be vaccinated. 
These restrictions were subse(]uenlly modified, inasmuch as they were in 
force from ist Octolier to 31st March only, and applied to sheep coming 
fiom a certain area of New' South Wales only, which, he understood, was 
defined by lines drawn direct north from Wodonga on the east, and from 
Cobram on the w'est. How far they extend north had not yet been t)fficially 
defined. New South Wales and Victoria w'ere practically in the same posi¬ 
tion as regards anthrtix ; fx>nsequentl\ there w as no justification for Victoria 
continuing those restrictive regulations, particularly as they advertised that 
ihe southern portions of his State were anthrax-infected. Not only was 
that objectionable, but it had a depreciating effect on properly as well as 
stock. The restrictions prevented stock-owners from taking full advantage 
of the Victorian markets, and caused others, whose pastures are clean, to 
.indulge in vaccination. The New South Wales Stock Diseases Act had 
been in force against anthrax since 23rd February, 1904. Since that date 
there had l:)een a considerable number of sheep vaccinated. The benefit 
of vaccination was now so generally recognised that owners of property 
adopted it as a safeguard. Vaccination had, apparently, been very suc¬ 
cessful in the Riyerina district. No outbreak had been reported ffom 
there for some considerable time. That being so, it appeared to him that 
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Victoria should accept stock from New South Wales under the same con¬ 
ditions as New South Wales accepted them from Victoria, so far as anthrax 
was concerned; that was, on the c^ertificate of the Inspector of Stock for the 
iistrict. As a matter of fiu't, his State was in a better jx>sition than Vic¬ 
toria in this matter, as New South Wales stoc’k cx^uld not travel without a 
permit. Their Stock Act ])rovided a complete and efficient system of 
branding, and enabled the movements of stock to be traced right through 
the State, 'rhis system wa-s not in operation in Victoria. 

In reply to Mr. Weir (V.), Mr. Stewart stated that he had not heard of 
any outbreak of anthrax traceable to stock admitted from Victoria. 

A general discussion followetl,'and resulted in the following resolution 
then Ix^ing unanimously agreed to on the motion of Mr. Stewart (N.S.W.), 
seconded b\ Mr. Weir (V.): — 

That in view of the fart that anthrax was now a notifiable disease in New South 
Wales, and that provision was made for rom]nilsory varrination when deemed neces¬ 
sary, the jiassage of stock from one State to another should be governed by the 
same re-jlrirtions, namely, the certifying by an officer of the Stock Departments of 
the Tesi)eetive States as to the freedom of the stork from anthrax, and, if niivac- 
cinated, .ilso .is to the freedom from infciHion of the holding from which they 
came an<l of the route by which they travelled. 

Plcuro-Pneumonia was the next subject brought iindtT discussion. 

The Chairman explained the regulations existing in Tasmania for the 
prevention of the introduction of pleuro-pneumonia into that State. Prior 
to 189.^, prohibition was in force. In that year J30 days^ f|uarantining 
was substituted. Not even under exceptional circumstajices would he l>e 
prepared to recommen<l a shorter fjuaranline. 

Mr. (.^ameron (V.) said he would like recorded in the procet^dings of 
the Conference one or two .statements, based upon sound and scientific 
knowledge, w hic’li would appear to slwv that the position taken up by Tas¬ 
mania wulh regard to pleuro-pneumonia, and their imix>sition of quarantine 
for this disease, was not (juite reasonable. He took it that the whcvle 
raison d'etre of the 'J'asmanian iieriod of (jiiarantine was that it was a f.ict 
that a recovered lx*ast may Have a le.sion in its lung encysted, and, while 
enevsted, absolutelv free from danger; but may at any time, from some 
lung trouble, bec’ome freed from its encystment, and, therefore, infective 
both to that animal and other animals. It was a perfectly sound scientific 
statement of fact, but there was no limit to the period of danger. It was 
not J30 days ; it was not 130 months. So long as that animal lived, so long 
did that danger exist. The logical position was this: Total prohibition 
or a period of quarantine bast'd upon our absolute knowledge of the incuba¬ 
tion period of the disease, which never was lieyond 90 days, seldom beyond 
60, and usually within 30. So that it ap|)eared to him the reasonable 
course to take, in case total prohibition was not adopted, would lie to reduce 
the period of quarantine to—he should say—60 days ; but, at all events, to 
not more than go da\s. This would tend to facilitate Inter-State trade, 
and w’ould fully meet 'all the ref]uirements of safety. He was not putting 
it that Tasmania should do this, or that she w^as not right in .maintaining a 
perfectly clean sea-girt State; hut that stock should be admitted on condi¬ 
tions based upon knowledge of pleuro-pneumonia, which is now almost 
absolute. He did not know whether, at a later stage, it would be desirable 
or competent for the Conference to pass a resolution in the direction he had 
ihdicated; but he did want this Conference to know what the scientific^ 
safe, and logical position was. 
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Mr. Weir (V.) wished to point out that since the 130 days’ regulation 
liad been in for(^, cattle had l)een admitted from other countries, where 
pleuro pneumonia was known to exist, without further restriction than 40 
(lays. 

Mr. Stewart (N.S.W.).—It seemed to him that the strongest argument 
lor the reduction in the jMi^riod of quarantine lor Australian cattle was in 
ihe fact that, during the 130 da\s’ j)eriod, no (ase of pleiiro-jmeumonia 
had l)een detected in the animals while in rjuarantine. It, therefore, a])- 
peared to he more due to other restrictions governing the importation than to 
the quarantine. In his opinion, com])lete j)rotection could onlv l.)e obtained 
bv absolute i)rohibition. 

Mr. Needham (S.A.) would like to express sympath\ with Tasmania. 
He thought, if any of tlit* other States were in the same i>osition, they 
would be very careful aloiii introducing Australian cattle into their State. 
He did not think it was fair to ask Tasmania to admit Australian cattle on 
the same i)eriod of (]uaranline as they did cattle from the Unit(‘d Kingdom. 
There was a far greater risk. He would regret to see a resolution passed 
by the Conference asking for n great reduction in the ^HTiod of quarantine. 

Mr. On* ((^).) cfrtigr.Uul'ited the C'hairman on hasing no pi euro-pneumonia 
in 'I'asrnania, and h<)j)ed iluit he would never have it. 'The aim u( the Con¬ 
ference, however, was not to see how* stock could lx.* kcqjt out, but, as far 
as possible, how sto<’k ('ould U* admitted to other Slates with the least pos¬ 
sible danger. It has i>e(Mi suggested that the 130 days should lx* reduced 
10 something which .might 1 h‘ considered satisfactory. Mr. Cameron has 
said that 60 days may, and that 90 days would, be sufficient. Tasmania 
has had this restriction for sixteen years, and had not detected one case, 
either in or out of quarantine. That was absolute proof that, notwith- 
itanding the introduction of stoc'k from the other States, no aff'etHed animal 
had got in. He thought an interchange of stoi'k should l>e tMicouraged con¬ 
sistent with safely. 

'J'he Chairman said that, having heard the various arguments, he still 
held that total i)rohibitioii was the safest j)olicy. As he could not get that, 
he obtained the longe.st jHTicxl of (piarantinc possible. If this Conference 
were to pass a re.solution to fon^e a reduction, and j>Ieuro-pneiimonia were 
afterwards intrcKluced into I'a.smania, he would blame the Conference for 
it. He did not a,nticij>ate the Conference would take such action with re¬ 
gard to their quarantine regulations. He thought the present period should 
remain, otherw’is<^‘ he would strongly urge total prohibition. 

Mr. Cameron (V.) .said that, under no circumstances, would he lx- a 
party to forcing die (diainnan’s hand, and intended to refrain from submit¬ 
ting a resolution on tlie matter. Still, although no resolution was passed, 
he hoped the discussion which had taken pla<v would ultimately result in a 
more correct attitude being adopted by Tasmania on this (piestion. 

The Chairman thanked Mr. Cameron for the ix>sition he had taken up. 
He was always desirous of doing all he could in the interests of commerce, 
as well as in the interests of the State he represented, and, while he had 
the honour to hold the position he did, he would always be found working 
hand in hand with the Stock Departments of the other States. On this 
question, however, he had lieen heckled for the last tw'enly years. There 
was an agitation now in Tasmania for a reduction of the quarantine, but if 
a reduction were granted, the responsibility would have to be taken by his 
Government, and not by him. It would have to be done in opixisition to 
his recommendation. 
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Mr. Stewart (N.S.W.) stated that the disease was dealt >Yith in New 
South WaJes on parallel lines to anthrax. It was notifiable, and outbreaks 
Avere quarantined; infected animals were destroyed, and the remainder 
inoculated. Inoculation was compulsory, and no stock were allowed to 
travel unless declared clean. 

Mr. Needham (S.A.) said that the conditions existing in his Stale with 
regard to this disease were almost identical with those of New South Wales. 
Tt had been a notifiable disease for a number of \ears. They had exactly 
the same jxjwers to deal with it as New South Wales. They could seize 
cattle at anv suitable place and quarantine them there. At present they 
had three outbreaks in the State. The cattle had beep inoculated. They 
had only had two outbreaks in dairy herds. I'lie way bill system was in 
force. 

Mr. Weir (V.) explained at length the (Quarantine regulations in existence 
!n his State, and the methods of dealing with outbreaks. He admitted that 
Victoria was at a disadvantage in not having the power of compulsory 
vaccination. He thought ino('ulation Avas the best safeguard the\ could 
have in conjunction with (juarantint‘. 

After further discussion, the following motion w\rs submitted bv Mr. 
Stewart (N.S.W.): — 

Th.'it in the opinion of this t'onferemt* it is desirahlr in the interests of Inter¬ 
state stock traffic that Victoria should have legislative power as now exists in New 
South Wales, Queensland, and South Australia, to enforte protective inoculation 
for pleuro-pneurnonia contagiosa, and vaccination for anthrax of slock recently 
exposed to risk of infection with these diseases. 

It was seconded by Mr. Needham (S.A.), and ('arrit^d. 

Swine Fever ,—The outcome of the discussion on thi.s subject was a re- 
jolution moved by Mr. Stewart (N.S.W\), and seconded by Mr. (!nry (Q.)— 
The importation of swine from one State to another might be permitted by 
special arrangement, agreed upon by the State?, concerned. 

It was carried unanimously. 

Mr. Cory (Q.) submitted the following recommendation: — 

That for administrative purposes it is desirable that the term “swine fever” 
be taken as including any of the contagious or infectious diseases of swine of a 
hceinorrhagic ‘epticaemifc character now variously termed “swine fever,” “swine 
plague,” “ hog cholera,” and the like. 

Seconded by Mr. Cameron (V.), and carried unanimoasI \. 

Incidental to Border inspection, Mr. Weir (V.) moved— 

That this Conference, in view of the modification and concessions which they 
agreed upon as calculated to conduce to the free interchange of stock between the 
States, and bearing in mind that such facilities shot Id only be granted to stock 
which are not merely healthy, but that they should not have been in contact with 
animals suffering from infectious or contagious diseases for .some time previously; 
and as infectious and contagious diseases exist in each of the various States of the 
Commonwealth, it affirms and recommends that, for the better protection of stock- 
owners in each of the various States, and with a view to assist in preventing the 
.stealing of stock, that a thorough and rigorous system of Border inspection be pur¬ 
sued, on lines calculated to safeguard the best interests of all parties interested in 
stock. 

This was seconded by Mr. Cameron (V.) fro formd^ but, on being put to 
the vote, was declared lost, the voting being— 

For—Mr. Weir (V.). Against—Messrs. Cameron (V.), Cory (Q.), 

Needham (S.A.), Orr (Q.)> and Stewart (N.S.W.). 
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At the close of the discussion on Other Scheduled Diseases and Hon- 
Scheduled Diseases, Mr. Needham (S.A.) moved— 

That in the opinion of this Conference Victoria should pass regilations to en¬ 
force the compulsory dipping of sheep affected with lice and tick. 

Seconded by the Chairman (T.). and carried. 

The last two subjects on the agenda paper, viz., Existing Methods 
adopted to Prevent the Introduction of Diseases from outside Australasia, 
and Prevention of Introduction of Foreign Diseases, were taken together, 
at the suggestion of Mr. Ca,nieron (V.), who thought much of the informa¬ 
tion elicited in the discussion of the latter would have a direct bearing on 
the former. 

Statements were made b\ delegates from each State, setting forth the 
legulations for the prevention and methods adopted to prevent the intro¬ 
duction of disease under both these heads. 

After discussing the matter in all its details, the following resolutions 
were unanimously agreed to: — 

That it is advisable to hold ships’ dogs in a properly-established quarantine 
while the vessel is in port. 

Proposed by Mr. Stewart (N.S.W.), and seconded by Mr. Cameron (V.). 

That the system of quarantining imported horses and dogs in private preniise.s 
as practised by Victoria is regarded as a menace to the animal health of the Com¬ 
monwealth, and should be immediately abolished, and provision made for the 
proper quarantining of these animals. 

Proposed by Mr, Stewnrt (N.S.W.). and seconded bv Mr. Needham 
(S.A.). 

That in view of the magnitude of the live stock interests in Australia, which 
interests are threatened by the existence in India, Africa, the Philippines, the 
Malay Stales, and the East Indian Islands, including New Guinea, of the follow¬ 
ing diseases of animals, vi/. :—Dourine, surra, rinderpest. South African horse 
sickness, nagana; and wdiile rerognising the value of the prerautioi.s now taken, 
this Conference recommends that importation of stock from those countries shot Id 
be absolutely prohibited. 

Propo.sed by Mr. Cameron (V.), seconded by Mr. Orr (Q.). 

That the admission of cattle into the Commonwealth from countries in the 
Northern Hemisphere during the month.s of September, October, November, anti 
December, is not desirable owing to risk of introducing the warble fly. 

Proposed by Mr. Stewart (N.S.W.), seconded by Mr. Cameron (V.). 

That in the event of rabies not appearing in the United Kingdom during the 
en.suing twelve months, the advisability of reducing the period of quarantine im¬ 
posed on dogs imported from the United Kingdom should be considered. 

Proposed by Mr. Stewart (N.S.W.), seconded by Mr. Cory (Q.). 

, That the introduction of an efficient Brands Bill by Victoria, providing for a 
system dissimilar to those adopted by other States, is strongly recommended. 

Proposed by Mr. Needham (S.A), seconded by Mr. Stewart (N.S.W.). 

That in the opinion of this Conference foreign vessels should be continuously 
m Australian waters for three months before being deemed clean. 

Proposed by Mr. Weir (V.), seconded by Mr. Orr (Q.). 

Votes of thanks were, by resolution, accorded to the Chairman (Mr. 
Tal>art), to the Secretary (Mr. Hatton), and to the Government shorthand 
writer (Mr. Lincolne), for their courtesy and attention, and for the satis¬ 
factory discharge of their duties. 

The Victorian delegates, Messrs. Cameron and Weir, were deputed to 
convey expressions of thanks and appreciation to the Minister of Agricul¬ 
ture, and to the Director, for the courtesy and hospitality extended to the 
visiting delegates. 
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THE ORCHARD. 

James Lang^ Harcourt. 

Fruit trees of all kinds are looking well, and should nothing intervene, 
heavy crops of fruit will be assured. With good (Tops of apples, both 
here and in Tasmania, local prices will be low, and it will therefore be 
advisable to export to relieve the glut. From advices to hand, prices 
are expected to rule fairly good in the IxDndon market. To get the best 
jjrice, apples of good quality and best varieties onlv, jToperlv graded 
and packed, should Ix^ sent. The exjx>rt expenses ^.re now considerably 
reducecj, the (‘harge from Port Mell)ourne to London being 5s. 3d. per 
case. This includes every expense except rail freight from orchard to 
Port Melbourne, which is a varying amount according to the distance the 
orchard is from the port, but 5s. 6d. may be taken as a fair average 
expense per case, from orchards too miles from Mellxairne. There is 
r<x>m, however, for-a considerable reduction in the shipj)ing freight, and 
it is to lye hoiTed that A\hen the new CommonTxeaTlh mail service is in 
operation, a substantial reduction in the freight on fruit will take plac'e. 

Novemlier will lx; a busv month for the orchardisl. Cultivating the 
ground, and spraying will take up most of the time. The splendid rains 
of last month have ])Ut the ground in fine condition for working, and 
no time should be lost in getting the ground in good tilth for the summer. 
Spraying for black spot with Bordeaux mixture will require attention, and 
the peach trees aifcH'ted with curl in the le*if should also \ye sprayed with 
the same mixture. The black a]>his on tin* peach will re(|uire l(X>lcing 
after, the Ix^sl remedies being the tobacco wash and the kerosene emulsion. 
From Canada comes a new method of emulsifying kerosene by mixing 
T lb. lime with i quart of kerosene, and adding 20 (juarts of water. 
This refiuires to be churned continiunisK for live minutes through a force 
[/ump, and it is said that it will keep the kerosene in suspen.sion for 
several da\s. A stronLUT nercentagt* of kerostme could be used for winter 
spraying by adding half the quantity of water. P'or the Codlin moth 
spray the trees with some form of the different arsenical sprays now 
in use. The spraying should be carefully done so mat the whole of 
the tree is covered, and should l)e rejieated at intervals of ten days. 
Jlandages should lie placed on the trees, as by this means grul>s that 
come to maturity can lie irapjied and destrox ed -every grub destroyed 
means a considerable reduction in future brocxls. 

Newlv-planted trees and trees newly grafted should be gone over, and 
misplaced buds rubbed off. Where old trees Have been headed back the 
young shoots should l>e thinned out, leaving just sufficient to form fresh 
iiranches. Trees just grafted should have the scions well secured to pre¬ 
vent them being blown off by the wind. 


CORRECTION. 

Through an inadvertence, Mr. R. Siilett was credited with the author¬ 
ship of the article on “Agricultural Education “ which appeared in the 
October issue. The article in question was written by Mr. F. A. Cremk, 
President, Agricultural Society, Shepparton, and read by Mr. H. R. 
Gillett at the Sale Convention of the Chamber of Agriculture.— Editor. 
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A I'LEA FOR TREE PLANT]XG AND TREE 
PRESERVATION. 

/. M, Recd^ /.vV.6^., Surveyor-Genera}» 

“Jock, when ye hae iiaethiiig else to do, ye may be aye stiekin^ in u tree; it 
will be growing, Jock, when ye're sleeping.” - fht Heart of Midtofluatu ('luip. S. 

Even to the most casual observer, when travelling over a great part of 
the State of Victoria, the absence of tree shelter on farms and grazing 
lands is very evident, and it is surprising that so many land-owners fail 
to reoogindse the great importan(^e of tree-planting. If the authorities of 
this State, when dis])C>sing of Crown lands, had made compulsory provision 
for the maintenance of timber growth, or the planting ot trees on a per¬ 
centage of the area of ever>' holding, it would have lx?en a great benefit, 
and if farmers could be made to realise the direc’t gain to themselves by- 
meeting this requirement, much good would result. The progress of settle¬ 
ment has necessarily involved the destruction of an immense cjuantity of 
timber, and, as our own experience has clearly proved that rainfall con- 
diiions are largely affected bv tree cover, it may l)e accepted that the one 
cannot be removed without prejudice to the other. Many predictions of 
ultimate disaster from the clearing of our timbered lands have l)een uttered, 
but, .without accepting these, it may lj)e asserted that nothing but good can 
result from generous tree propagation. 

On many of the large estates in the Western District, where shelter for 
stock was found to be indispensable, more or less enctensive tree-planting 
has been undertaken. UnfortunatelN, the blue gum was the tree most 
favoured in earlier \ears, and experience has showed it to be a de<!ided 
failure. The substitution, in. later vears, of the sugar gum, which is now 
generally grown, has proved very satisfartorv. Titanga estate, near Lis- 
more, is probably the most striking object-lesson in Victoria, as showing 
the excellent results of systematic tree-pi anting. The late Mr. J. L. 
Currie, of Larra estate, who also owmed Titanga, initiated this good work, 
and, appreciating its great value, raa^ a si)ecial study of the different 
variety of eucalypts, of which he formed numerous plantations. The 
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present owner, Mr. P. S. Lang, who has for many years carried on the 
work of his predecessor, is an enthusiastic advocate of tree-planting, and, 
under his care, this tract of country, which was to a great extent devoid 
of timber, has been quite transformed. It now presents a most attractive 
appearance, owing to its park-like effects, and numerous vigorous planta¬ 
tions, covering an area of over 700 acres. Illustrations i, 2, 3, and 4 apply 
to this estate. Another very striking illustration is that of the sewage farm 
of the Melbourne and Metropolitan Board of Works. When first occupied, 
alK)ut fifteen years ago, this property was almost treeless, and, by a well- 
devised scheme of ])lanting, nearly 400 acres of well-established plantations 
have been formed. An ex|ierience of the W’^erril')ee Plains on a cold, wet 
dav, with south-westerly winds, will serve to em})ha.sise the wisdom of this 
action. Illustration No. 7 represents a home on the Werribee Estate; the 
first planting w\as done 13 years ago, and has been added to year by year. 
The owner, Mr. J. Brown, has this .season ])lanted 200 sugar gums. 



J. MAIN ENTRANCE, TllANGA ESTATE. PINE TREES AND GUMS, PLANTED 

ABOUT l8 YEARS. 


While many owners have carefully selected and preserved good shade 
trees on their i)roperties, and others have been careful to form plantations, 
large numljers have had but the one idea, to clear the land for present use, 
without anv regard to future wants. Even fine shade trees on country roads 
have too often Ixjen ruthlessly sacrificed to the greed of the land-owmer, who 
could not endure a light grow^th of crop or grass on a few yards of his 
land as a result of the existence of fine overhanging trees. Shire councils 
could render good service bv resolutely protecting timl)er growing on roads. 
Along river and creek frontages, too, there has been wholesale destruction 
of matured shade trees, and, though distinctly illegal, hundreds of owners 
have assumed to themselves the right of clearing to the bank of the stream. 
The value of cover along the water frontages is not recognised as it should 
be, P'crt* the prevention of erosion of hanks, and the preservation of the 
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purity of the water, there can be no nuestion that protective measures are 
required, and a general order forbidding the clearing of river and creek 
reserves, unless sj>ecifically authorized, would be a wise step, and would tend 
to check this abuse. Though the statement may appear to be an exaggera¬ 
tion, it is a fact that on many of the at one time forest blocks of South 
Oippsland there is scarcely a green* tree to be found, while on some it is 
now a matter of difficulty to obtain fencing material. The settler has 
simply destroyed all the native growth, and the sooner replanting is begun 
the better for the settlement. 

It is a great mistake to regard the land comprised in plantations as 
wasted. On the contrary, the value of the protection to both crop and 
slock far outweighs that of any area so utilized. Year by year in many 
districts fencing material and firewood suj>pHes are becoming more costlv, 
and State reserves from which tiiey have been drawn are gradually being 



2 , SPECIAL PLANTATION OK DIFFERENT VARIETIES OF EUCALVPTS SOWN 
1889, SHOWING FREE GROWTH OF SI^GAR GUMS. 


exhausted. While for the sivjqily of towns and for the purposes of mining 
and other industries the State r<*serves must Ik? depended on, it is certain 
that, unless hind-owners take steps to provide for their own needs, they 
will in a short time experieniv great difficultv in olitaining their supplies, 
and the (]uestion may appropriately be asked: Whv should the State be 
expected to provide for the timlier requirements of those land-owners who, 
by a wise foresight, can. themselves make such provision ? 

Victoria is a small State, and, as the demand for land is very pressing, 
the tendency must he to limit the area under reservation. Bearing in mind 
the small area of gCK>d land now available, and the keen competition for 
land for cx:cupation, it is fairly certain that many of the existing reserves 
will, as they are denuided of timber supplies, have to be utilized for settle¬ 
ment. The proposed forest legislation will, it is hoped, result in more 
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effective a>ntrol, and ])romote the developmenl of forest lands by the closing 
and renewal of forests; but, no nuitter how effectively this may l>e done, 
there will still be the nt?ed for the work of the land-owner, and, though 
the individual eontribution<s would lx: small, the aggregate would be great, 
and the l)enerits far-reaching. When dealing with Eurack estate, one of 
the properties acijuired several \ears airo for closer settlement, the Lands 
Department introdu('ed a stringent condition, requiring every settler to plant 
2 j)er cent. ol his area, or up to a limit of three acres, and this formerly 



3. EUCALYPTUS ALPINA—A VERY BEAUTIFUL TREE. 


treeless estate will no doubt in a few \ears illustrate tlie great advantage 
of tree-pi anting. I'he Land Purchase and Managemenit Board has decided 
to apply this wis^* ('ondition to the estates coming under its control. 

In very many instances the neglect of tree-planting and tte absence of 
shelter for stock amounts to positive cruelty. The sight of dumb animals 
exposed to the blazing summer heat or cold wdnter blasts, with no better 
shelter than is afforded by a boundarv fence, is by no means uncommon, 
and the wonder is that owners do n(jt recognise that in this they are respon¬ 
sible for quite unnecessary suffering, and, further, that they themselves 
suffer loss as a result of this lack of care for the animals on which they 
depend for their personal gains. Judicious tree-planting around homesteads 
and all farm buildings, in the vicinitv of water storages, along exposed 
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boundary lines, in waste corners, or in clumjxs as screens for stock, would 
in a few years change the api^earance of farm holdings, add to the com¬ 
fort of the occupiers, give substantial profit to the owners, and invest our 
country lands generally wjth an added beaut) and attraction. Illustrations 
Nos. 5, 6, and 7 shcn\^ in striking contrast a cheerless unprotected Northern 
District home; a Gippsland home, with dead timber, but no attempt at 
home planting; a comfortable farm home, well screened by young treses. 

The numerous and valuable agricultural societies in the State may rea¬ 
sonably be urged to assist in promoting this much-desired tree propagation, 
by the offering of premiums for the Ix^st-pi anted homestead a spirit of 
competition would be fostered, and the societies could in this way render 
a valuable servi(’e to the farming community. 

The cximparatively recent institution of Arbor Day in connexion with 
cur State schools gives promise of much good. Both officers and teachers 
of the Ediu‘ation Department are showing a laudable interest in making 
this day a means of amusement and instruction to the pupils. A sj^^ecial 
Arl)or Day numl)€T of The School Paper has been issued for several \ears, 



4 . SUGAR GUM PLANTATION 2 \ YEARS OLD. 


and by developing a lo'e for trees on the part of the children the interest 
and influence will no doubt lead to home planting. Many of the municipal 
councils activel) assist in this movement, and if Masors and Shire Presi¬ 
dents general 1 ) would make Arlx>r Dav a st)e('ial feature of their terms of 
ortice, the combined efforts would prove very effective. 

Summarising the advantages that may lie claimed for individual s\ste- 
matic tree culture, the following .may be noted: — 

The impro^’ed condition of the homesteads, both as regards the per¬ 
sonal (X)mfort of the occupiers and the attractiveness of the 
home. 

Tile improved condition of stock resulting from the comfort of 
effective shelter from the extremes of heat and cold. 

The increased returns from stock. 

The protection of cultivated lands bv break-winds. 

The protection of pasture lands from the drying effects of strong 
winds. 

The increased value of farm lands. A well-planted farm is cer¬ 
tainly the more valuable. 

The ultimate assured fuel supplv and timber supply for farm pur¬ 
poses. 
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In the selection of trees land-owners should to a great extent be guided 
by local conditions, and from our numerous varieties of eucalypts there need 
be no difficulty in choosing suitable trees. One variety, the sugar gum 
{Eucalyptus corynocalyx)^ is the most vigorous grower of our native trees^ 
and may be planted in any district. (See illustrations Nos. 2, 4, 8, and 
9.) It is described as a good timber tree, and has been known to attain a 
diameter of 16 inches in seventeen years. Other good varieties are— 
Eucalyptus calophylla, known as red gum tree of South-Western Australia; 
E, cornuta, of South-Western Australia; E, hotryoidcs, bastard mahogany 
of East Gippsland; E. tereticornis^ red gum tree of Eastern Australia ; E, 
rostratay red gum tree of Southern Australia. 

In Mildura very effective screens have b<*en formed by alternating sugar 
gums and pepper trees. (See illustration No. 9.) As a shade tree the 
well-known pepper, which flourishes in the hot northern districts, is of great 
value. The Pinus insignis and other nines are also very suitable for stock 
shelter, and in form and foliage are verv fine trees. 



5. A CHEERLESS, UNPROTECTED NORTHERN DISTRICT HOME. 


Another means of home improvement which is to be commended is that 
of hedge-planting. Both for ornamental pur]')oses and as wind-breaks this 
Is most desirable, and, with reasonable care and periodical trimming, a 
well-grown hedge becomes a very attractive feature of a country home. The 
African boxthorn is probably the plant most generally grown, but the tree 
lucerne is now finding favour. This has the merit of being a (juick grower, 
and can be readily grown from s^ed, flow'ers freely, looks well, and, being 
free from thorns, can be very easily trimmed. Messrs. Hawkins anil 
Hart, the poultry experts of the Department of Agriculture, describe it as 
the best shelter that can be introduced into a poultry run. Several varieties 
of cupressus may also be planted, and, with care and attention, made 
to form very fine hedge shelter. 

The lines with which this paper is prefaced, taken from The Heart of 
Midiotniany are very appropriate to the subject. They were the advice 
given by Dumbiedikes’’ on his death bed to his son, and Sir Walter 
Scott had the assurance that their publication so influenced a Scottish earl 
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as to lead him to undertake extensive tree-planting. It is hoped that they 
will similarly impress some at least of the readers of this Journal, It 
should always be rememl)ered that time is the rreat factor in tree produc¬ 
tion, and therefore time should not be lost. 

By request, Mr. J. Johnstone, officer in charge of State Plantations, has 
kindly prepared the following notes re suitable trees and methods of 
planting. These notes, whicli are published in full, will afford an excellent 
guide to the grower. 

TREES FOR SHELTER PLANTING, AND DIRECTIONS FOR 
PROPAGATING AND PLANTING. 

Out of some hundreds of species now known to the «arboriculturist, only 
a small numlier Itmd tliemselves to belt and sc‘re€‘n planting on our treeless, 
wind-swept plains, exposed uj)lands, and coastal regions, where unchecked 
winds swe<‘p inland, cau.sing waste and destruction. As every hill, plain, 



6. A GIPPSI.ANI) HOME, WITH DEAD TIMBER, RUT NO ATTEMPT AT TREE 

PLANTING. 


and coastal line has its own j)eculiar soil and climate, all of those must be 
considered, as well as the nature and habit of the trees to l)e plantt^d. 
If this is not done, disapi.>ointment and death will L»e the result. 

For shelter, evergreen trees are, of c'ourse, the l)est. They should l)e 
strong, hardy, vigorous growers, and provide for the farmer material for 
his work and fuel for his fire, and at the same time beautify the home 
surroundings. 

The Eucalypts (Gum Trees). 

This group is composed of evergreen trees, from which a few of the 
most suitable have been selected. Some of them, if planted singly, would 
make a noble shade in the open paddock for stock. 

Sugar Gum {Eucalyptus corynocalyx ),—This tree is well known for its 
general utility and early maturity. When properly pruned for shelter it 
is very effective. In growth it flourishes in a varietv of soils and positions, 
but it is tsensitive to frosts. Its dense dark green foliage and well-balanced, 
symmetrical habit, have made it a general favourite. Its timl)er is strong. 
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and, in addition to being excellent fuel, is suitable for many other useful 
purposes. As a timlier tree it will grow to a height of 130 feet. 

Red Gum {E, rostrata). —This valuable timber tree, with pendulous 
branches, affords a delightful shade. On river flats it grows largest. On 
the uplands their stems are much shorter, and their heads more spreading, 
anti are perfect models of what a shade tree should be. More should l>e 
planted In the settlers, Init not in belts. This tree can be raised open- 
root, and will trans[)lant freely. 

Yellow Box {K. meUiodora), —This is a gtxKl shade-producing tree, and 
should be ])lanted, but not extensively. On exposed areas in warm districts, 
where shade s|)e('imens are much in demand for stCK’k, this tree should be 
planted. 

Bastard Mahogany (E. botryoides),-- Tt can be ^ilanted where the soil 
is saline. For belt jjlaiiting it is not so gO(^)d as the sugar gum. 

Blue Gum (E. globulus). Wliere the climate is cw)l, and the soil fairly 



7. A COMFORTABLE FARM HOME WELL SCREENED BY YOUNG TREES. 


g\*K^d, the blue gum can lie ])lanted in blocks by themselves. As shelter 
belt trees they are’an al«oliite failure. 

Hardy Coniferous Trees (Pines). 

This genus is mo.st imjK^rtant for ^^eneral ])1 anting. Pinus msignis, the 
remarkable pine of California, is a handsome, hardy, fast-growing tree, 
and will do well in any kind of soil. As an all-round shelter tree we 
nave nothing its equal. In the wa\ of relief, P. inops, P. densijiora, P, 
Halepensis, the P, laricio family (noted for their timl>er and rapid grow^th), 
P. coniorta, P. resinosa (the red pineh and P, Canariensis could be planted. 
The Cnpressus torulosa and C, Lamberiiana horizonialis are to be 
recommended. l'he\ make good trees and hedge screens, and do well in 
dry districts, and so will the Schinus Molle (pepper tree), and the last- 
named, if planted in line and cut back in spring, will form a graceful 
weeping wind-break round out-buildings and dwellings. The Robinia 
Pseudacacia (locust acacia) is a g(K>d yard shade. The carob tree {Cera- 
tonia Siliqua) is a useful and profitable tree to i)lant, and so is the tree 
lucerne. 
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Trees Suitable for Saline Soils and ^^ARITIME Situations. 

Eucalyptus gomphoccp/iala, E. goniocalyx, E. botrymdcs, and in places 
£'. corynocaLyx, Pinus Halepensis (Aleppo pine), P, Laricio (Corsican 
pine), pinaster (rnaritima pine). P, dcnsifora (Akamatsu pine), and 
where suitable P, insignis, Cupressus Nutkaensis, C. Lamhertiana horizon- 
tails (from cuttings arc I jest), Ficus niacrophylla (Morcton Bay fig). On 
the coastal sands can Ik* planted the Myoporum. Acacia, Tamartx, Lcp- 
iospermum (ti-tree), and Casuarina families. 


Methods of Propagating. 


1 'he natural way is h\ set^d. The Tamartx, Myoporum, and Cupressus 
can be raised from cuttings, and should le. Kver> settler on the land 
should hav<* a small jjlc^t for the raising of his own trees. The site should 



8. SUGAR GUMS ON EXPLOSIVES STORAGE RESERVE, NEAR SEA COAST, 


LAVKRTON, ABOUT 5 YEARS OLD. 


be tairl\ well sheltered, with a light sands loam soil. The ground should 
l>e well dug, lined out in 4 or 5 feet U’ds, and then raked to a fine surface. 
The pine seeds should In* soaked in cold wuiter, and allowed to swell. The 
water should then be drained off, and the seeil placed under cover for a 
few hours. Drill lightly the lieds in three? or four lines, and sow^ the 
seed straight away in the drilled lines, and cover up wdth the oack of a 
light rake. If the soil is drv, water well with watering can and fine rose, 
and keep the ground moderately moist. In ten or eleven months’ time the 
seedling p>lants should be lifted, and transplanted in nursery lines, 3 to 4 
inches apart and frfwn 14 to 18 inches betw^een the rows. In this position 
they can remain for one or two years. They will then be large enough to 
remove to their j^rmanent (juarters. The sowing should be done during 
August and Septemlier, hut this depends on the season and district, the 
northern areas Ix^ing first planted. In 1 lb. weight of pine seed there are 
from 19,000 to 90,000 seeds, the price of w’hich can \>e obtained from any 
seed merchant. 
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The Raising of Gums .—The seed can be sown from September to 
November, in boxes, pots, pans, or open beds. If in open beds, in the 
absence of a cement bottom something in the shape of hardwood boards 
or siieet iron should be laid 7 or 8 inches below the surface to prevent the 
roots of the seedling gums from going down. The seed beds should be 
from 3 to 4 feet wdde, with a fine smooth surface. Water the bed before 
sowing. Sow broadcast, after sifting: with a fine sieve, in loamy soib 
light and dry, with a little decayed leaf mould mixed; spread it lightly 
and evenly over the seed ; w^ater with a fine rose. A temporary s<Teen over 
the gum beds would assist the seed and protect the plants. If boxes are 



9. MILDURA STREET PLANTING. SUGAR GUMS AND PEPPER TREES 
ABOUT 12 YEARS OLD. 


used they should be from 4J to 5J inches deep, with holes for drainage in 
the bottom. When filling the boxes, nlace over the holes (for open drainage 
purposes) curved pieces of crocks or charcoal. Fill in with moderately- 
sifted loamy soil to within inches of the top; water, sow, and cover the 
seed as directed for the open beds. As plants in boxes are liable to he 
drawn, great care must be taken, to keep them exposed to the light, and 
only shade when required. This method of raising gums will suit the 
farmer, but not the forester, nor the man who wishes to send the plants a 
distance. The seed wall cost from is. 6d. to 2s. 6d. per ounce. 

Fnaniing.—Th^ pines, cupressus, &c., should be planted out in June or 
July, and not later than August. In warm districts, where frosts are not 
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severe, gums (if properly hardened off) can also be planted. They will 
then be well established before the hot w’eather sets in. In cool districts, 
where frosts are severe, gums should not be set out until all danger is 
past. In lifting the gums for transn I anting, great care must be taken not 
to injure or expose the roots. Allow as much earth as possible to remain 
on the roots; on gums every root is required. If reduced wJten transplanted 
into a new soil and position, the remaining roots will be unable to supply 
the stem and foliage with sufficient moisture. Hence so many deaths, 
through the moisture passing away from the stem growth faster than the 
roots can supply the .sap waste. Gums should be planted out in their 
permanent place when young and small, sa) from 4 to 12 months old. 

Preparing the Ground and Planting, —'I'ake out square holes 12 x 12 
or 24 X 24 inches v^ide, and the same in. depth; place the surface soil on 
one side of the hole, and the sub-soil on the other. For shelter planting 
on exposed sites the holes should be 8 feet apart, and thin out as the trees 
grow. When the soil is pulverized, and not too w^et or too dry, and the 
holes free of water, fill in. bv ])lacing the soil as it was taken out. Should 
the sub-soil be poor, mix a little surface soil with it. For planting select 
dull weather. Dry winds are injurious to plants out of the ground; 
avoid removing them. For planting it is better that two jKTSons should be 
em|)lo\ed at the \Nork. Wlum root spa<v is made in the centre of the filled- 
in hole hv one man, tlu' other can place the tree in its iiosition from 
Ix'neath a cover, and stead\ it while the fine earth is being filled in and 
pressed genth round. 

Somng Suitable Gums in Belts, —^Where this can be done it is the 
cheapest and Ixjst. In rangv country, where there are steep slopes thickly 
dotted with tree stumps and outcrofis of rock, and the surface a tangle ol 
roots, nursery growth must l»e planted. Where the soil is free from 
obstacles of this kind, se*ed jilanting can lie proceeded with. The nature 
of the surface and sub-soil should lie understood, as on this will depend 
the depth of the ploughing. .4 gcxid shallow surface must not 1 k» buried 
or mixed out of ])roix)rlion Nsith a stiff clay sub-soil, that will run together 
i'n wet weather, and bake into a hard crust in summer. If the sub-soil 
is free, open, and |X)rous, plough deep, and work it up to a fine tilth. 

Mix the gum seed with dry sandy loam, well sifted, and 
sow bv hand broadcast out of a dish, seed bag, or l>ox. Then pass 
a light harrow over it. This done, the suc(*ess of the crop will depend on 
the season. For this work May, August, and SeptemlTer months are the 
l>est. On the climate and district will dei:>end the month selected for the 
\vork. As the trees advance in growth thin out, and allow* them growing 
space. A mixed sowing should not be done unless the cultivator under¬ 
stands the nature and habit of the trees he is about to mix. Fence off 
with a temporary dropper fence. The seed, cultivation, and fence will 
cost from £2 5s. to 5s. jier acre, that is, when the planting is done 
along a permanent boundary fence. 

Note. —The foregoing article has dealt chiefly with plantations of 
native trees. In districts wffiere there is no great danger of bush fires the 
claims of the oak, the elm, and other European trees should l)e considered. 
Besides the value of the timber they are of special value on account of 
the fodder furnished by the le^ives and fruit. This matter will shortly 
be dealt with in the Journal* The illustration on the front cover of this 
issue is that of a 40 year old elm tree at Gisborne.— Editor. 
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THE MAGPIE LARK. 

Grallina pi cat a {Latham.) 

C. French, F.L.S,, F,F.S., Government Entomologist, 

This bird, commonly known also as Pe-wil, Mud-lark, Pied Grallina, 
&c., is a general favourite with bushmen and residents in the city and 
suburbs. Probably this is one of our commonest and most widely-known 
birds, being a great destroyer of insect life, all and sundry. Its well- 
known note “ Pee-wee,’' is alwa)s heard in the vicinity of rivers, water- 
holes, or swamps, where, amongst the trees overhanging the water, it con¬ 
structs its well-known mud nest and rears its youn^,. It also builds in 
pine and other trees in the Alelbourne Botanic Gardens and reserves, and, 
as the nest is usually placed at the end of a branch, it is, fortunately, in 
most instances, out of the reach of lx>ys. The nest is constructed of small 
pieces of mud, clay, mixed with pieces of dried grass, &c., and measures 
usually about five to six inches in breadth, and from three to four inches^ 
in depth. The eggs, usually four constitute a full set, vary greatly. The 
usual variety is of a pinkish white ground colour, with brownish spots, often 
forming a distinct zone at the larger end. In some instances the ground 
colour is light reddish, with a zone of dark, reddish spots also forming 
a zone on the larger end. On the Murray, at Benjeroop, near Kerang, T 
have seen old nests of the Magpie I-ark used by the white-rumj>*d wcxkI 
swallow {Artamus Icucopygialis), and, according to Mr. A. J. Campbell, 
the little Cuckoo Shrike {Graucahis menialis) constructs its nest also within 
that of the Magpie Lark. 

The following is Gould’s description of the Magpie Lark;-—The sexes 
are very similar in size, but the female may at all times ho distinguished 
from the male In her white forehead and throat, a fact I determined many 
times by actual dissection, thus .showing the fallacy of the opinion enter¬ 
tained by .some naturalists of there l)eing two di.stinct species. 

The male has a line over the e>e, a patch on ea(*h side of the neck, a 
longitudinal stripe on the wings, tip of the sec'ondaries, rump, upfier tail- 
coverts, the basal t\vo-thirds and the tips of the tail, undersurface of the 
shoulder, breast, flanks, abdomen, and under tail-coverts white; the re¬ 
mainder of the plumage black, with a deep bluish tinge on the head, 
throat, chest, and back, and a green tinge on the primaries and tail; bill 
yellowish white; irides, straw-yellow; feet, black. 

The female differs in having the forehead, lores, and chin w^hite. The 
young on leaving the nest have the irides black; in other respects, they 
resemble their parents, but are, of course, far less brilliant in colour.’’ 

Mr. A. J. North records the following interesting partticulars regarding 
this useful insectivorous bird:—** Stomachs of these birds, which I have 
examined, contained chiefly portions of various inssects, those being shot 
near the c'oast also containing a little sand mixer! with a few blades of 
grass. T have never known it to eat fruit or grain. Pastoralists, sugar- 
planters. farmers, and orchardi.sts, to whom this bird renders valuable 
services, should, therefore, assist in affording it absolute protection by pre¬ 
venting thoughtless fjoys and pot-hunters from trespassing on their lands 
in search of ‘something to kill,’ not c«ily in the close season, but all the 
year round. The ever-trustful and fearless disposition of the bitd should 
in itself be a suffinent claim to the protection it undoubtedly deserves; bul. 
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unfortunately, the easy manner in which it may be approached is too often 
the cause of many of them falling victims to misplaced confidence in man. 
It is an extremely sociable species, frerjuenting the vicinity of houses, and 
breeding in trees close to the streets in many of the outlying suburbs.” 

With regard to the courage displayed by this bird, it may be mentioned 
that, as a rule, very few other birds care to attack it, and even the 
pugnacious Magpie (Crow Shrike) does not care to interfere with it, the 
reverse lieing often the case, as it is <]iiitc a common oc'currence to see 
these little birds chasing after a magpie. 

The Mud-lark is widely distributed throughout Victoria, and is found 
also in South Auslalia, Queensland, New South Wales, South and Central 
Australia, Western and North-western Australia, and Tasmania. 


THE ELEMENTS OF ANIMAL PHYSJOLOGY. 

IV. A. Osborne^ I).Sc., Professor of Physiology and Ilistologyy 

Dean of the I'acnlty of Agriculture in the Xhiiversity of Melbourne. 

(Continued from page 600.) 

CHAPTER III. 

Hormone and Nerve. 

Cells that are six‘cialized to carry out a particular function are as a rule 
not scattered singly over the Uxly, but grouped into masses; thus the cells 
that set'rete tears are found clustered together into the two organs called 
lachrymal or tear glands. In such a structure the active cells are held in 
position by connective tissue, and have arrangements whereby nutriment is 
brought to them, waste matter removed, and a sj^cial outlet or duct system 
given to their secretion, if they have such. It will be at once obvious that 
if such cells were to act irregularly and spontaneouslv, and without an\ re¬ 
gard to what is going on in th<‘ other i>arts of the l)ociy, the latter as a whole 
would be incapable of carrying out any individual function. We find, on 
the contrary, that the active cells of the body are under a stern discipline; 
with specialization of function they have forfeited the powder of siX)ntaneoiis 
action; they must work at the right times and with the proper inten.sities; 
tney must start, quicken, slow down, or stop when ordered to do so, and' 
only when so ordered. To understand how this can occur we must first 
of all assume that in each active cell there is not only the special machinery 
for carrying out the celPs particular function, but also a substance or 
mechanism called the RECEPTIVE SUBSTANCE, which can receive 
a message, and be set into action b^ the message, and by its actioni influence 
the machinery of the cell, either increasing (also starting) or diminishing 
(also stopping) its action. This receptive substance, although not a part 
of the special machinery, is still a portion of the cell, and dies w^hen the 
cell dies. In each cell of voluntary muscle (striped or skeletal muscle) 
there is only one receptive substance, which in this case can start or augment 
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the activities of the contractile elements of the muscle cell. When such a 
muscle cell stops contracting, it does so because its receptive substance is 
no longer receiving any message. The drug curare (South American arrow 
lX)ison) has this interesting propertv, that it temporarily destroys the recep¬ 
tive substances of voluntary muscle all over the body, so that, although 
urgent messages may l)e sent, the muscles remain uncontracted and useless. 
7'hat the contractile part of the muscle is not affected can be shown by 
stimulating the curarized muscle with electricity, when a vigorous contrac¬ 
tion can be evoked. Hence it is that in an animal poisoned by this drug 
all movements, including breathing, cease, and death occurs through 
asphyxia, though the muscles themselves remain as povverful as ever. 

In the cells of involuntary (smooth) muscle and neart muscle, and in 
the cells of most secreting glands, we find two rtwplive substances, one 
which can start or quicken, and the other which can slow down or stop. 
It must be clearly understood that each refvptive substance is fitted for a 
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Fig. 2c).—I’ortion of a cross-section of a nervc-triink magnified lweDt)r limes. 
(After Stdhr.) 

particular mechanism; no matter how the receptive sul)stance is set into 
action, it always acts in the same wav on the cell mechanism, either to 
depress or to augment its activity. 

So tar as physiologists have been able to discover, there are but two 
methods by which a receptive substance may be set into action. The first 
is through the agency of a chemical substance, or HORMONE, which 
travels in the blo^ stream, and so reaches eventually the cells to whidi 
it is destined; the second method is that of the nervous system. 

The Hormone. 

No more instructive instance of hormone action can be given than that 
which is responsible for the activities of the pancreas, a gland which pours 
its digestive secretion into the first part of the intestine, not far from 
its commencement at the stomach. Now, the contents of the stomach 
(fourth stomach of ruminants) are acid in reaction, and when this acid 
mixture leaves the stomach and enters the small intestine, the acid present 
£trts chemicallv on the wall of the gut. and produces a hormone, called 
Secretin. This secretin, as soon as it is formed, is caught up by the 
blood vessels, and is swept along in the blood stream, and so reaches all 
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parts of the body, including the pancreas. When the secretin has reached 
this organ, at once the receptive substances are stimulated, and the gland 
begins to pour out its special set^etion—pancreatic juice—into the gut, and 
right into the middle of the acid stuff from the stomach. Now, the pan¬ 
creatic juice is alkaline, for it contains carl)onate and bicartaiate of soda, 
and thus when enough has l:)een poured into the gut it will annul altogether 
the acidity of the stuff from the stomach. But it was this acid which 
formed the hormone secretin, and started it on its travels, so that when 
there is no longer any acid there will to longer he any secretin, and the 
pancreas will therefore no longer be stimulated. But soon the stomach 
will send a fresh sfjuirt of its acid contents into the gut, secTetin will be 
formed by the acid, the paiKTeas will Ije stimulated, and the pancreatic 
jiiicti will keep ])Ouring into the gut as long as there is any acid left un- 
neutralizcd. B\ this automatic mechanism the pancreas will start acting at 
the right moment, nameh, when food ernters the intestine from the stomach; 
and with the proper intensity, which will de[)end on the strength of the 
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acid ; and for a suflicient inter\’al of time, namely, unitil the acid has lx*en 
neutralized, for until this has l>een effected the digestive ferments in 
pancreatic juice cannot come into plav. 

We know of man\ other hormones which are at work in different parts 
of the l)ody. The profound changes that otrur in both sexes as a conse- 
qii<‘nce of puberty, and the alterations in the mammary gland (udder) (luring 
i)regnancy, are instances of hormone action. 

Of the chemical constitution of the hormones but little is as \et known, 
onl\ one true hormone, namely, Adrenalin, h substance produced in 
small organs situated near the kidneys, and hence called adrenal, or 
suprarenal, glands, having been identified by the chemist and prepared in 
the lalx>ratory. But secretin and the hormones produc^ed in the re]>r(>ductive 
organs and in the thyroid gland in the nec^k, &c., have so far baffled the 
chemist’s researches, chiefly l^ecause thev are present in the body in such 
extremely small quantities that to prepare an amount sufficient for an 
exhaustive analysis is at present impossible. We know this, however, about 
hormones that they are all comparatively simple bodies; some of them 
are probably closely allied to certain vegetable alkaloids, and to this simi¬ 
larity in structure we may ascribe the medicinal properties of the alkaloids. 
For instance, the drug pilocarpine, w^hen it gains admittance to the blood 
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I' ig* 3^*—^Jerve fibre showing axis cylinder Fig. 32.—^Diagram of a neuron, 
and insulating material (medulla or myelin). (After Stbhr.) 

(After Kdlliker.) 
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stream, stimulates through their receptive substances nearly all the secreting 
glands of the body. The drug atropine paralyzes tliese same receptive sub¬ 
stances, as well as some others. As a rule, the vegetable alkaloids do not 
act so sijecifically as the hormones; thev act rather on groups of organs 
than on any one singly, a fact which is prot>ably to be explained by their 



3 ^—Diagram showing two neurons S. Fig. —Sensory nerve ending in 

jind U.S. uniting with a third L.S. (After tongue of duck. (After Klein.) 
Gowers.) 


chemical structure. They may be likened to master kevs which can open 
a niuml:)er of locks; w^hereas a hormone may l^e fitted for one lock only. 

The automatic mechanisms w’hich emplo)' hormones, though they niay 
bo sure, must certainly be slow. The hormone is formed, then caught up 
by the blood, and thai distributed bv means of the blood stream to all 
parts of the body, including the organ which it is fitted to stimulate. This 
procedure at its quickest is still slow, compared with some of the reactions 
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of the body. The burnt child that touches the fire withdraws its hand in 
a fraction of a second; were the hand to remain until the heat formed a 
hormone which, when it reaxdied the muscles of the arm, excited them to 
draw the hand away, there might be very little hand to take care of. 
Plainly, there is another system of messages in the body, a system which 
may be likened to the telegraphic, whilst the hormone may be compared 
w’ith the letter post. It has Ijeen named already—the nervous system. 

The Nervous System. 

When we cut across w'hat is popularly tcTmed a nerve, hut what the 
physiologist prefers to ('all a nerv(‘ trunk, and examine it under the micro¬ 
scope, we get apIx^a^ances such as are given in Figs. 29 and 30. The nerv’t' 
trunk is in reality composed of several thousand nerve fibres, grouped 
together into bundles. If we examine one of these fibres we shall find in 
its centre a core, which is concerned with the conduction of the nerve 
message, and to w^hich the name AXIS CYLINDER, or AXON, is given. 
Around it w^e find an insulating jacket, ('omposed of a ])hasphorized fat, 
the MEDULLA, or MYELIN, wdiich is, however, not comj)lete, but broken 
at intervals, as shown in Fig. 31, so that nutriment can get into the axis 
t'v Under. 



f —Sensory nerve ending in tendon. (After (^iaccio.) 


If we choose anv nerve fibre an\ where in the IkxIn, and follow it along 
its course, w'e shall always come in one direction or the other to a nerve 
cell. In fact, a nerve fibre, or, mure correctly stated, the acting part of 
a nerve fibre, the axis cylinder or axon, is a [)rolongation from a nerve 
cell, and is therefore part of that cell. Nerve cell's may possess few or 
many prolongations, but generally one can lx? picked out vvhich is a typical 
axon or axis cylinder. Most axr)ns aerjuire the insulating jacket, or 
medulla described, and are therefore term^ medullated nerve fibre.s; some, 
how^ever, do not, and are termed non-medullated nerv^e fibres. Every nerve 
fibre contains an axon, and every axon is a prexjess from a nerve cell. To 
this whole system—the nerve cell, with ail its prolongations, axon included 
—^the name NEURON has been given. It is important to have a clear 
idea as to the neuron, for out of neurons the entire nervous system is 
built. The nerve trunk cut across, and shown in Fig. 29, contains sev'eral 
thousand axons, each of which is part of a nerve cell. Where the nerve 
cell is situated will depend on the specific u.se to which its axon is put. 

Now, the function of a nerve fibre, or axon, is to transmit a message, 
called a NERVE IMPULSE. What the impulse exactly is still baffles 





8 Dkc., 1906.] Elements of Animal Physiology'. 723 


all attempts of physiologists to discover. We know that it is not something 
material which is driven or sucked along; nor is it a chemical change which 
runs along the axon as fire will run along a train of guni)owder; nor is 
it an electric current such as runs in telegraph and telephone wires, for 
its speed is too slow for this—the electric current travels at the rate of 
some hundred thousand miles per second, whereas the nerve impulse, if 
given an axon long enough, could never cover more than 65 yards in the 
same time. All that we can state is that the ne*rve impulse is a physical 
change, which runs along the axon without leaving it permanently altered 
by being so used. A wave travelling along water, a sound travelling 
through air, a twist running through a long thin strand of jelly, are instances 
of physical changes, but thev are not quite the same as a nerve impulse. 
That the nerve impulse is not chemical is shown bv the absence of any 
rise in temperature, and by the fact that no waste products can lx? detected. 
Moreover, the axon cannot be fatigued; a hundred thousand impulses may 
pass through an axon in quick succession, and the last be transmitted as 
quickly and powerfully as the first. The only detei'table change in the 
nerve fibre which accompanies the passage of an impulse is a change in 
the electrical stale of the nerve as tested by delicate instruments. Most 
probably the im])ulse is a change in the arrangement of the particles inside 
the axon, whic'h we know are charged with electricity ; when the impulse 
has passed thi'se swing back into their old ])osilions. 

An impulse is very readilv started in a nerve fibre; most things which 
destroy its delicate structure will bring an impulse into Ixdng—for instance, 
(Tiishing, burning, or irritation with corrosive chemical bodies. These 
mav lie applitnl, however, so \veak as not to injure the substance, but still 
cajiable of starting impulses ; thus, tapping a nerve lightly will send im- 
])ulses along it ; electric sho(’ks are verv efficient starters also. Now, in all 
these cases, whenever an impulse' is started artificially somewhere in the 
cour.se of an axon, the im]>uls<e travels ahvays up and down, and passes 
into even’ branch of the nerve cell. We may here lay down the law that 
if an impulse be started in any part of a neuron it will travel through every 
|iart of that neuron. Now, in mature it never hapi:)ens (except in accidents) 
tiiat a nerve impulse starts in the middle of an axon; provision is nhva\s 
made that it shall travel from one end of a neuron to the other end. 

Another fact alx>ut nerve fibres follow\s at once from what has been 
slated in a former chapter. If a nerve fibre be cut, then that portion still 
in contact with the nerve cell lives, the jiortion cut off from the nerve cell 
dies. This fact gives the experimenter a valuable method for tracing the 
destination of any particular group of fibres. 

The nervous system is divided into two parts—the ChINTRAL 
NERVOUS SYSTEM, composed of brain and spinal cord; and, secondly, 
the parts that lie outside the central ner\'Ous svstem, and to which the name 
PERIPHERAL NERVOUS SYSTEM has ^en given. In the peripheral 
nervous system we meet with four types of neurons—one type which carries 
impulses into the central nervous system (or C.N.S., as we may briefly 
call it), the other three types being concerned with the passages of impulses 
out of the C.N.S. We shall deal with these in sequence. 

ENTRANT or AFFERENT Neurons—that is, neurons which carry 
impulses into the C.N.S.—are all of the type indicated by A in Fig. 39. 
The nerve cell is small, and is to be found in a ganglion placed near the 
C.N.S., but not in it. We find such ganglia' near the spinal cord, and called 
dorsal root ganglia, to be described in a later chapter. The connexion of 




[8 Dec., 1906. 


724 Journal of Agriculture, 


the axon with its cell by a T-piece is fairly characteristic of this type. If 
we trace sudi an axon towards the periphery—that is, away from the 
C.N.S.—we shall find that it comes to an end im a special organ specially 
made for the starting of impulses. Let it Ixi at once understood that all 
these afferent or sensory nerves are the same in nature. They differ, how¬ 
ever, in their connexions with the C.N.S., and in the nature of the end- 
organ or sensory end-organ, which starts impulses in them. The impulses 
themselves do not differ one from another ; what gives them their special 
significance is their place of origin and their destination in the spinal cord 
and brain. Each nerve is a mere conductor of nerve impulses, and impulses 
only differ from each other in intensitv. 

A sensory end-organ we may look u|K)n as a sjx^'ial ai>paratus, which 
will start an impulse in the nerve to which it is attached when it is disturl)ed 



I'lS* 37-—Diiigram showing how .in inipiiUt* entering the central nervous system 
b} a sensory neuron DK may ji.iss to the motor neurons A by means of the linking 
neuron I)K. (Aflei Kolliker and v. Lenhossek.) 

in a parti('ular manner; generally fijid, too, that thf*- end organ is shielded 
from distiir?)ances which it is not ai^ked to record. Thus we find in the 
skin of all the higher animals certain end-organs which start impuls<^s when 
they are warmed. The animal will thus feel the sensation of warmth, 
and will ascrilx? it to the part of the skin warmed; but if the nerves 
coming from these same end-organs were stimulated with electricity, and 
not heat, the animal would still have the sensation of warmth, and would 
locate the feeling at the sjx>t stimulated. It is the point of origin and the 
distribution in the C.N.S., andi not the nature of the impulse which deter¬ 
mines the nature of the sensation. 

A tabulated list of the sensory end-organs may be given as follows:— 
{a) Confined to the skin, starting impulses— 

1. On apj)lication of pressure; or at the Kis© of a hair when the 

hair is moved, giving rise to touch. 

2. When warmed, giving rise to sensation of warmth. 

3. When cooled, giving rise to sensation of cold. 
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(p) In muscles and tendons (sinews) and ligaments of joints, starting 
impulses when these are stretched, and therefore informing the 
C.N.S. as to their condition. 

{c) In the eye, shielded from heat, and to some extent from mechanical 
injury, and starting impulses when acted upon by light (or 
darkness after light). 

{d) In the ear, starting imjmlse's when acted upon by waves of sound. 

\e) In the semi-circular canals of the ear (the most important sense 
organs animals possess). Here impulses are produced by the 
way in wdiich water lies (or is driven bv movements of the head), 
in a system of anrlied tulies that run in three directions, and 
in this way tell the animal the jx)sition of its head, and in 
what direction its head is leing moved, and thus allow the iHidy 
to be kept balanced. 

(/) In the nf>se. starting impulses when acted upon by certain gases, 
giving sense of smell. 

(15^) In the mouth, starting impulses when acted upon by certain soluble 
chemical iMidies, giving sense of taste. 

(/f) Widely distributed over the 1 kx 1 \. and starting impulses when any¬ 
thing threatens to destroy the structure of adjacent living 
tissue ; hence acting as danger signals, and giving the animal 
sensation of pain. 

(/) There are other nerve endings in the body which can start impulses 
under spec'ial conditions - for instance, those telling the animal 
that its stomach is empty, or its bladder full, &c., &rc. These, 
however, are few in number, and highly localized. 

In these end-organs impulses can l>e started, and in most of them 
imi)ulses are constantly being starUNil, which, travelling along their respective 
axons, enter the central nervous system, d'he course of these impulses 
through the (J.N.S. this is hardly the proper place to descril)e. It will be 
sufficient to say, that each afferent neuron makes connexion in the C.X.S. 
with a numU^r of other neurons, and each of these latter with a number of 
others, so that the impulse after it arrives is carried up and down, and 
is widely distributed through the C.X.S. TIk" passage of an impulse from 
one neuron to iuiother takes place at a region called a synapse, \v!u*re 
branches from lx>th neurons interlace. Of the importance of the synapse 
something will lx* said later, but one of its ])eculiarities must Ixe mentioned 
here, and that is its valve action, which allows imipulses to pass in one 
direction only. Hence it is that no impulses ever leave the C.X.S. by 
any of the afferent nerves, and, i'oinersely, none can get in by any otl^^r 
channel. The nerve impulses that enter the C.N.S. pass through it in 
various directions, such directions l)eing determined by the past historv of 
the race (reflex action and in.stinct), and the past history of the individual 
(memory and intelligence). They do not lose in intensity by being thus 
scattered ; in fact, they may gain enormouslv in power, and may last for 
much greater intervals of time, a change wdiich is effected bv the nen’e 
cells of the neurons through which thev pass. The nerve (x.‘ll of the afferent 
neuron does not influence the impul.se; it has, in fact, but few duties to per- 
form, chief among which is maintaining the integrity of the whole neuron ; 
but the cells of the C.N.S. not onlv pre.serve the vitality of their axons 
and other prolongations, but also do actual w^ork by augmenting and pro¬ 
longing the impulses which pass through them. We must picture the C.N.S. 
as constantly receiving impulses from its afferent neurons. The.se impulses 
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pass through and through the dense network of neurons of which the 
C.N.S. is composed, blend with each other into special combinations, and 
finally leave the C.N.S. by exit or efferent paths, of which there are two 
types— 

1. Motor to Voluntary Muscle (Fig. 39B). —The nerve cell is found in 

the C.N.S., and from it an axon passes uninterruptedly to a 
muscle; the axon divides up in the muscle substance, and each 
branch ends by passing into the rece^)tive substance of a muscle 
fibre. 

2. Autonomic Paths. — Each autonomic path is peculiar in that the 

efferent nerve fibre does not pass uninterruptedly to the organ 
to be innervated, but ends by branching round a nerve cell 
which is situated in a nerve ganglion (Fig. 39c). To this nerve 
fibre the name PRE-GANGLIONIC is given. (In the diagram, 
for the sake of clearness, the pre-ganglionic fibre is made to 
branch round one cell onlv ; in reality it branches round several, 
and so the impulses multiply.) From the nerve cell in the 
ganglion a nerve fibre (axon) called POS'I'-GANGLIONIC 
passes into the receptive substance of the cell innervated 
(Fig. 39 d). 

It is interesting to note that, w^hilst the first t\i)e of efferent nerves, 
viz., the motor, i>asses only to one kind of tissue, namely, Noluntary muscle, 
in the autonomic system, Ave find that the post-ganglionic fibres can pass 
to two different types of tissue— 

{a) involuntary (smooth) muscle found in the walls of the stomach, 
bladder, gut, uterus, and the various ducts of the body; also 
the muscles in the walls of arteries and veins and the small 
muscles attached to roots of hairs (and feathers). Heart muscle 
must also be included here. 

(ft) Secreting glands, such as the glands of the stomach and intestine, 
the salivary glands, tear glands, sweat glands, &c. 

One very important character alK)Ut these organs innervated by the 
autonomic system is that they are not under the influence of the will. An 
animal can move its voluntary muscles at will, but over heart and artery, 
stomach., bowel, gland, &^c., the will has no power; these organs, inner¬ 
vated by the autonomic system, receive their nerve impulses, therefore, 
in a purely automatic manner, and the numl^r, duration, and intensity of 
the impulses they receive from the C.N.S. will depend on the nature of 
the impulses that have gone into the C.N.S. 

Another striking character of the autonomic system is that whilst it 
may be divided anatomically into three parts—^namely, that coming from 
the brain (cranial autonomic), that from the spinal cord in the thorax 
(thoracic autonomic), and that from the lowest portion of the spinal cord 
(sacral autonomic)—it may physiologicalIv be divided into two parts only, 
namely, the thoradc autonomic on the one ha,nd, and the cranial and sacral 
on the other. The thoracic autonomic svstem has long been known under 
the name of the sympathetic system, from a mistaken idea as to its nature. 

We frequently find that an organ is supplied with two sets of autonomic 
nerves with different functions, one of these sets always being thoracic 
autonomic, or sympathetic, the other being either cranial or sacral. For 
instance, the movements of the stomach (stomachs of ruminants) and small 
intestine are depressed bv thoracic autonomies, but excited by cranial 
autonomic (vagus nerve). The movements of the large intestine are depressed 
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by thoracic autonomic impulses, but excited by sacral. The heart is slowed 
down in speed by cranial autonomies (vagus fibres), but excited by thoracic. 
The salivary glands secrete a copious watery saliva when the cranial 
autonomies are stimulated, but a scanty and thick saliva when the thoracics 
are stimulated. The iris dilates under the influence of thoracic, but con¬ 
stricts under tlie influence of cranial. I'he arteries in the reproductive 
organs are dilated by sacral, the arteries of the salivary glands are dilated 
by cranial, but all arteries of the body except those in lung and brain, 
which have no nerve supy)l\, are constricted by thoracic autonomic impulses. 

Mention may Ik? made here of the fact that the nerv^e trunks whkh we 
find in the animal body generally contain representatives of more than one 
of the four types of neurons descril)ed. Thus, the sciatic nerve contains 
afferent, motor, and post-ganglionic axons; the vagus nerve contains 
afferent, motor, and ])re-ganglionic axons ; nerves connected wdth muscles 
always contain afferent as well as motor fibres. 

SMiHorv nono- 


Motor 


MelullittHl 


Nm 

bnndlo. 


Fig. 38.—Motor nerve-end in in muscle. A few sensory nervei> loming from the 
muse’e .ire also seen (After Slohr.) 

Revie^ving the whole nervous system, we find, first of all, that there 
are organs in which impulses can lie started, namely, sensory end-organs. 
The irnpuls(‘s thus started travel by means of afferent nervesa to the central 
nervous SNStem. After traversing the C.N.S., and being modified as regards 
. pow'er and duration, they pass out into two s^ets of efferent paths, one 
going to voluntary mu.scle, the other set going to organs over which the 
will has no ('ontrol. The central nervous svstem, though it can modify 
impulses, apparently cannot create them. If no impulses pass in none 
will pass out. Even if a limited number of entrant or afferent paths be 
blocked, some of the exit or efferent cannot be used. If, for instance, the 
sensory nerves of a limb be cut, the limb cannot ba moved by any effort 
of will—it is as completely paralyzed as if the motor nerves were cut. 
The same may be seen on a reduced scale when one’s fingers are verv cold, 
and in consequence clumsiness of their action* ensues. The cold paralyzes 
the sensory end organs of the skin, tendons, and joints of the fingers, but 
does not affect the muscles of the forearm which move the fingers, and 
yet these muscles are partially paralyzed. 
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This conception of the dependence of outlet impulses on inlet should 
always l)e borne in mind. If, for instance, we find that an organ is re¬ 
ceiving an unusual rush of efferent im^mlses, there is generally some altera¬ 
tion in the sensory impulses to a<'count for it. The muscles of the dog’s 
hind leg that are thrown into action when the animal scratches, receive 
their impulses from the spinal cord, but the original impulse was started 
at the skin by something tickling the skin. It is interesting to note that 
the action of scratching, like manv other actions, needs only a portion of 
the C.N.S. to carr\ it out. A dog which has its spinal cord cut across in 
the neck will s(‘ratch with its hind foot \\hen a spot on the back is tickled, 
though it feels nothing with its brain, and is apparently unaware of the 
whole proc'eeding. 'I'he leg of a man whose bac:k is broken across will 
kick out when the sole of the foot is tickled, and >et the man be utterly 
unconscious of the action, and unable to move his legs by any effort of 
will. 



ilg- .V)-—Diagram showing the four varieties of nerves carrying impulses into or 
from llie central nervous system, (j) AlTercnt fibre from the sensory surface, j, to the 
central nervous system. The cell is situated in ;i ganglion close to but not within 
the central nervous system, {h) Motor fibre to the voluntary muscle, m. The cell 
i.s .situated within the central nerAOUs system, (r) Preganglionic fibre from cell in 
tiu* central nervous system to ganglion. (</) ]*osl ganglionic fibre from cell in gang¬ 
lion to inA’oliintury muscle or gland. 

There is, however, another method bv which the exit or efferent impulses 
may lie modified, and that is by chemical lx)dies, which influence the nerve 
cells inside the C.N.S. For instance, ini ordinary vomiting the afferent 
impulses start usually from the wall of the irritated stomach, or from the 
back of the mouth, pass into the C.N.S., and then out into the muscles 
concerned in the act of vomiting. In those animals that vomit readily 
this act can be produced by injecting the drug apomorphine, which 
operates on the nerve cells concerned with the motor impulses of vomiting, 
and if it does not start impulses in them, at any rate makes the cells irri¬ 
table, and responsive to afferent impulses which normally would lie far 
too weak to have aniy effect. These nerve cells particularly concerned with 
vomiting constitute what is termed the NERVE CENTRE for vomiting. 
There are similar centres for breathing, swallowing, &c., which will be 
dealt with later. 
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We can now understand why the child draws its burnt hand away from 
the fire. Impulses have started in the burnt finger, which will be classified 
by the child as pain, they reach the (‘entral nervous system, pass through 
it, and pass out into the motor nerves which run to the muscles of the 
affected limb, causing them to contract, and the hand, therefore, to be 
quickly withdrawn. If it l)e asked whv do the impulses go to the right 
muscles, and not to Ihe other parts of the lx>dy, ive may answer that the 
child was l)orn with certain ])aths laid down in its central nervous system, 
along which impulses will i)ass in j)referen<*e to all others, and that this is 
one of them. 

ARSENITE OF LEAD SPRAY FOR CODLIN MOTH. 

A. A. Pescoti, Inspector^ Vegetation Diseases Acts, Bendigo, 

Owing to the ])revalence of ccnllin moth, it is now a recognised fact 
anu)ng orchardists that the only adeiiuate method of coping with this pest 
is to spray the trees and fruit with some arsenical solution, whereby the 
Noting grub mav lie jioisoned before entering the fruit. l^aris green was 
among.st the first sj)ra\s used for this purpose. This was afterward's super¬ 
seded In arsenite of liiru'. Latterly, however, in the Bendigo district, as 
well as in other places, the arsenite of lead sprav has become very 
po])iilar, and has been u.setl Nvith excellent results. The majority of growers 
using this sjiray now wnsider it sujierior in every way to arsenite of lime 
or to Baris green. The formula is as follows:—1 lb. white arsenic, 
2 lbs. carlx>nale of soda (TNstals, 7 lbs. acetate of lead, and 360 gallons 
of Nvater. 

I'o make the stof'k solution, the arsenic and soda should be boiled 
together for from 20 to 30 minutes, in half a gallon ot Nvaier. The 
acetate of lead shcnild be separately dissolved in one gallon of w^arm 
w'atcr. When cold, the arsenic-soda solution should be graduallN .stirred 
into the lead acetate solution till fioth are thoroughl\ mixed. If mixed 
when warm the union of these two solutions results in extreme effer\es- 
cence, and great care should lie taken that the froth does not run over the 
ve.ssels used. When C(X)led, the mixture iHX'onies liquid again, and may 
stored aNva\ for u.se. There Nvill lx* twelve pints of the stex'k solution, and 
if this be placed in tNvelve pint liottles, one bottle can l>e u.sed to every 30 
gallons of Nvater. 1 'hc .stock solution will keep indefinitely. 

This spraying solution is considered superior to arsenite of lime for 
many reasons. Provided the water be strained, the mixture runs freely 
through the pump, and the wdiole of the contents of the cask ma\ be 
sj^irayed without once choking or clogging the nozzle. Thi's ix)int alone 
should make the spray a* popular one. In the arsenite of lime spray 
trouble is often experienceti in obtaining freshly-burnt lime, and the re¬ 
sultant mixture is not as j)erfect nor as effective as it might be. The 
al)sen(>e of goexi lime, trx>, might have al caustic effect on the foliage. 
This spray adheres iDetter to the foliage and fruit than other spra\s, and 
consequently less material may be ased for each tree. Again, the trees 
are not rendered unsightly, as with the lime spray, and the fruit does 
not reejuire cleaning after picking. In spraying with arsenite of lead, the 
spray should be misted finely on to the trees ; the liquid should not run 
down the liml)s and trunk. It is a mistaken idea that the running spray 
will kill any grubs that may be hiding in the crevices of the tree. The 
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arsenite of lead spray does not kill by contact; its effect is to poison the 
grub that eats it. This spray also keeps down the pear-slug pest. 

In the season of 1904-5 Inspectors Cock and Pilloud conducted a 
small experiment at Dunolly with the three arsenical sprays, viz., Paris 
green, arsenite of lime, and arseiiite ot lead. Thr^ rows of trees were 
selected, and a row of twelve trees was sprayed with each spray. The 
result, which was as follows, speaks for itselfParis green, 75 per 
cent; arsenite of lime, 82 per cent.; arsenite of lead, 90 per cent, of 
ixirfectly clean fruit. 

Some growers, in districts where Blac'k Spot is prevalent, add 1 lb. 
of bluestone to every 50 gallons of this spray. Messrs J. Clarkson, of 
Lockwood, and J. Hargreaves, of Emu Creek, used this combination last 
season with excellent results. The latter grmver est'-mates that, by the 
use of the arsenite of lead spra\, he last season obtained 98 per cent, of 
fruit, perfectly free from Codlin Moth. Mr. Hargreaves sprayed four¬ 
teen times, and many of his ai)ple trees, loaded with fruit, were absolutely 
without an infected apple. Messrs T. Somerville (Strathfieldsaye), H. 
Keck (Bendigo), H. Windsor (Marong), H. Winkelmann (•Campl)elPs 
Creek), iind J. Douglas, H. McLean, and J. Pellas, of Harcourt, as well 
as many others, all used this spray last season with excellent results. 
And, as an instance of its continued ix>piilaritv, a large majority of 
growers in the extensive apple and pear growing district of Harcourt has 
this season ordered chemicals for spraying exclusively with this spray. 

In conclusion, it may be well to rej^eat the necessary additional action 
to Ix' taken in order to keep the orchard free fn)m this i)est: Scrape off all 
loose bark. Fill and plug all holes and crevices in trees. I^ave no 
cracks or broken ends of limbs. Clear away all weeds and growth around 
trees. Have the bandages examined thoroughlv and regularly. Keep 
fruit houses frequently cleaned and examined for grubs. Allow’ no 
second-hand cases in the orchard. Destroy all hags and packages likely 
to have come in contact wdth infected fruit. Gather and destroy all fallen 
fruit. Growers are also urged to accurately measure for themselves their 
pump casks or barrels, as the reputed measurement is very often the result 
of guesswork, and heni'e inaccurate. The result is that the sjiray is either 
inetteclive, or the tree is burned by the mixture being too strong. 

The arsenite of lead sprav’ is not a.t all an expensive one. With the 
cost of chemicals at the present niling rate, it works out at about djd. 
per acre for each spraying, or at a cost of 4s. 4d. per acre for eight 
sprayings, exclusive of the cost of labour. 

DAIRY PRODUCE (X)MPETITI01v"S. 

The Hon. the Minister of Agriculture has provided ^£150 tow^ards prizes 
and medals to be awarded at the Dairy Produce Chamnionship Competitioffis 
in connexion with the Exhibition of Au.stralian Manufactures and Products, 
to be held at the Exhibition Building, Mell)0urne, during January and 
February, 1907. Various dairy produce firm.s, companies, and butter 
factories have also made lilieral contributions towards the prize fund, so 
that the Committee of Management has been, enabled to offer five gold 
medals, thirty-two A.N.A. exhibition certificates, and ^^254 in cash prizes. 

Entries for the various classes must be lodged on or before the 14th 
December, with the Secretary for Agriculture, from whom full particulars 
may be obtained. 
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GARDEN NOTES. 

/. Cronin, Inspector, Vegetation Diseases Acts. 

The Pelargonium. 

Pelargonium is a lamily of plants consisting of annual, biennial, her¬ 
baceous, and shrubby sjxicies, Avhich, with the exception of a few unim¬ 
portant kinds, are natives of Cape of Good Hope. The original species 
are rarely cultivated now, ext'ept in lx)tanical collections, although several 
are beautiful in their foliage and flowers. What are known as florists^ 
pelargoniums are hybrids from various species, but, except the zonals, 
derived from P. zonale, a species introduced into England in 1710, and 
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the ivy-leaved, from P. lateripes, introdiKvd in. 1787, the parentage of the 
present-day kinds is uncertain. The t\pes of cultivated pelargoniums are: 
Zonal, commonly but wrongly called geraniums ; show' 5 regal or decorative; 
fancy; and ivy-leaved or climbing varieties. There are also hybrids from 
various species not generally grown, and variegated leaved zonals. 

The popularity of i^elargoniuras is not as great as twenty years ago, 
when the various horticultural societies catered specially for growers of these 
plants, but a distinct revival has occurred in the last few years, especially 
in the zonal class. A few kinds of this class were always popular on 
account of their bright colouring, easv culture, and hardiness, and of late 
many fine new kinds, that are a marked advance in size of flower and 
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truss, and of a much greater range of colour, have been raised and dis¬ 
tributed. In a climate free from severe frosts they grow into large bushes 
quickly, and are scarcely ever devoid of bright effective flowers. They are 
also sj)ecially suited for j)ot culture, and will flower freely during the greater 
part of the year. 'Fhe \ ariegaled varieties are more suitable for pot plants 
than the open garden. The show and decorative varieties are the most 
popular as pot plants, and some lieautiful specimens are occasionally seen 
at horticultural exhibitions. They are also worthy of much more extended 
culture in the oi)en l)Orders, where, when proj)erly treated, they rival 
azaleas and other popular ])lants in: their wealth of bloom. The show 
varieties are hardier and neater in habit of growth than the regals, and, 
though smaller in the trusses amd plainer in tyi)e of flower, are more 
floriferoiis. The regals at their l)est are splendid flov ering plants, but are 
not often seen to advantage in the open garden. The trusses and individual 
flowers are larger than in the show kinds, and the ])etals are frilled and 
of much greater substance. Fanev, or ladies’/’ pelargoniums arc a 
smaller growing type, producing neat trusses of bloom. They were very 
popular at one lime, but are now rarelv seen, except in nursery collections. 
A much more generally grown class are the ivy-leaved or climbing varieties, 
some of which are among the most effe(i:ive and rapid growing of climbing 
I)lanls. 'rhese are sf)ecially useful for covering unsightly places in the 
garden, but one drawback to their general value is their liability to l)ecome 
a harlx)r for snails. 

Culture. 

Pelargoniums of all classes ro(|uire sweet, well-drained soil, whether 
cultivated in pots, l>oxes, or o|H‘n ground. They will endure a deal of 
drought without suffering greatly, but will not thrive if planted in sour, wet 
soil. The most suitable soil is a fibrous loam, with sharp sand added lor 
pot culture. Well-rotted horse or cow manure should be added to potting 
soil, but exce])t in the poorest of soils no manure is necessary for open 
ground culture, espn'ially in the case of the regal varieties. Fine si)ec:imens 
are occasionally to be seen growing in ixx>p sandy soil, flowering splendidly 
in season ; but when heavily manured, and liberally watered in summer, 
gross growth is produced at the ex|)orise of bloom. Plants may lie set out 
from pots at any time in the growing season, early autumn I>cing the most 
suitable. This is also the lx?st time to transfer plants to different stations 
in the open groundii 

PiiK'hing the point out of the leading shoots is all the pruning needed 
to shajje young plants, causing them to break into lateral growth. Plants 
may bo retarded in their time of flowering, and also furnished into well¬ 
shaped sjx?cimens if thin and leggy, bv pinching the points of the growing 
shoots in spring. After the flowering period, pot-grown plants sliould 
be placed in full sunlight, and water used sparingly, to ripen the growths. 
These growths should be thinned out and ])runed back, leaving about 2 or 
3 inches of the shoot. 'J'o make nice specimens for the following season, 
shoots of equal size and at equal angles from the main stem should be 
retained, if possible. In the open ground the same treatment should be 
followed as far as practicable. In the case of zonals very little pruning is 
needed. An occasional thinning when the plants are becoming crowded, 
and pinching the top of ati extra vigorous shoot, will keep the plant in 
shape. 

Pelargoniums are propagated from cuttings of the ripened shoots, in¬ 
serted at the pruning time. The cuttings should be alout 3 or 4 inches in 
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leagth, the bottom leaves removed, and the shoot cut cleanly across with a 
sharp knife close below a joint. Thev may be inserted in pots, boxes, or 
the open ground. A sweet soil without any fermenting material is most 
suitable; sand ])laced at the ba.se of the cutting improves the ordinary 
chances of r(X)ting. No manure whatever should l>e allowed near the base 
of cuttings of any plants. The cuttings when rooted may be potted and 
grown on for a time*, or may be ])laced at once in the position selected for 
them. Cuttings of zonals may lie inserted at almost an\ season. Gross 
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sappy shoots should not be selected for cuttings. New varieties are raised 
ffom seed, which is ea.sil\ saved, and plants can be raised without much 
trouble. If good varieties are inter-crossed fair results may l>e expected. 

Varieties. 

The following are desirable varieties: — 

Regals.—Her Majest\, Madame 7 'hibaut, Duchess of Bedford, Empress 
Frederick, Edward Perkins, Captain Raikes, Persimmon, Queen Victoria, 
IJorothy, St. Visto, Cremorne, Le Grand. Emj>eror of Russia, Gold Mine. 

Show.—Clariliel, Isal)el, Embassx, Argus, Lady of the Lake, Mabel, 
Conductor, Diplomatist, Maritana. 

Zonal.—Single: Adolphe Brisson, Conan Doyle, M. H. Tilmant, Maud 
of Wales, Snowdrift, Mary Pelton. Charles Recolin, Barbara Hope, 
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Dryden, Dr. Nanseai, Miss Fenn, Louis, Chaucer, Rev. F. Atkinson. 
Double and semi-doyble: Australian Gold, Charles Gounod, Fraicheur, 
Golden Gate, Huber Charron, F. V. Raspail (improved), Hartwig Buchner, 
Kleber. 

Ivy-ieaved.—Souvenir de Charles Turner, Beauty of Jersey, Abel Car- 
riere, Ryecroft Surprise, Jeanne d^Arc, Future Fame, TElegante, Multi- 
flora. 


Flower Garden. 

Ceneral gardening work of importa?ice during this month is the con¬ 
tinuance of surface cultivation, watering when necessary, and staking and 
training growing plants. Where water is needed it should be applied 
thoroughly, a light surface sprinklinp- Ixjing of little service, and often de¬ 
cidedly harmful, as roots are encouraged too near the surface, where they 
will be injured by cultivation. A good soaking is necessary, and the surface 
should be broken finely again as it is drying. Plants that specially need 
water during dry weather are those newly planted, and surface rooting 
kinds, such as ericas and azaleas. When free growth is toeing made the 
plants should not be allowed to suffer from lack of water, but those with 
matured foliage rarely require it at this season, except under specialIv 
severe conditions. Plants such as violets, p)rimroses, and other winter and 
spring flowering sj)ecies, require no water, being in a state of comparative 
rest at this time. 

After the spring flowering is over, roses should l)e allowed to rest— 
should not 'be forced into growth by the free use of water. Ordinary siirfac’e 
cultivation will suffice in the case of established plants, or in very dry 
situations a mulch of stable manure. Weakly grow^ths may be cut awa\, 
and ample room should be allowed for the development of the remaining 
shoots. 

Dahlias should be planted this month. If beds have l)epn prepared for 
tnem, the plants may be set out in late districts earh in the month. The 
end of the month is preferable for the' metropolitan district, and early 
districts where there is no danger of early frost. Divisions of the tuL)ers 
may be set out a week or two later than young green plants from pots, and 
then flower simultaneously with them. 

Care should be taken not to break the ‘‘ball ” of soil when planting 
green plants from pots, and some shelter should l>p provided for a few 
days should the w’eather be hot. A Tx>t inverted over the plant, or a rough 
shading of bracken or such material, is sufficient. Plants in ]>ots should 
be thoroughly watered before being “knocked” from the pots, and the 
young plants carefully watered, if need arises, for a few days. 

chrysanthemums should be tied to stakes as grow'th develoi>s. All 
lateral growths, where large blooms are desired, should Ije remov’ed as 
they appear. Very little water is necessarv where the plants are growing 
fairly. Steady growth sliould be aimed at. 

Kitchen Garden. 

The hoe or other cultivator should be kept going between rows of 
growing crops. Water should be applied during ^t, dry weather before 
the young plants actually suffer. Water should not be applied overhead on 
hot days.'^ Tomatoes should be tied to stakes or trellis as growth develops, 
and lateral growths removed. A few of the strong growing varieties, such 
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ab Ponderosa, set their fruit better when trained an a trellis at sharp angles 
from the upright; tied to stakes, or trained perpendicularly, they grow too 
vigorously to fruit well. Shy bearers are also stopped occasionally at a 
joint above the one carrying the flowers, the check causing the fruit to set. 
Should the larvae of the tomato moth attack the plants, they should be 
sprayed with, a solution of Paris green, at the rate of i ounce to 12 gallons 
water; milk of i jiound fresh lime should be added, and the mixture kept 
thoroughly agitated while Ijeing applied. 

Seeds may be sown tor a sutression of various saladings, peas, beans, 
&c. Plantings may be made from former sowings, choosing a dull day. 
if jx)ssihle, for the purpose. 


THE KASPBERllY. 

James Lang, Harcourt. 

'I'he raspl)errv is essentially a cool climate fruit, and will only succeed 
in those districts which have a considerable elevation and a moist climate. 
'Phe Dandenong Ranges and the ranges around Kinglake is the ideal home 
ot the raspberry. It succeeds best on a deep loamy soil, and will also do 
well on alluvial soil of good depth; soil of a dry, sandy nature is the 
least desirable. Rasj)lK'rries bring in a small return the first year of 
planting, and arc therefore very suitable for small growers, who must have 
a return for the lalx>ur and c^ipitaJ expended as .soon as possible. When 
choosing a situation tor a raspberry plantation, see that it is sheltered as 
much as possible from hot winds, w’hich sometimes cau.se great loss to the 
grower in a hot dry spring. 

Preparing the Land. 

In preparing land for planting, it should be deeply ploughed to a depth 
of at least 8 inches, and allowed to lie fallow till the autumn. During the 
summer the ground .should be stirred occasionally with the scarifier to 
destroy the weeds as they appear, and about the beginning of April the 
ground should l>e again ploughed and harrowed .down level; it is then fit 
for planting. 

Planting. 

7 'lie plants .should be put out in rows 6 feet apart, and 4 feet apart 
in the rows; this gives plenty of roewn to work the ground with the horse- 
hoe. The young plants arc usually suckers obtained from an old planta¬ 
tion. Be careful to select plants from a healthy root stock, as plantations 
which have been growing for a number of years are sometimes diseased, 
and young plants from such, a source rarely do well, as it takes them two 
or three years to get into a healthy state again. Three suckers should be 
planted together about 6 inches apart; this forms what is calletl the stool. 
If the plants are put in early during Mav or June a nice little crop will be 
obtained the first year. 

Cultivation. 

This will mainly consist of keeping the ground clean with the horse-hoe, 
and thinning out the young suckers in the spring. The plants generally 
produce a quantity of suckers that are not required, and if these are left 
they soon exhaust the soil, robbing tl\e plant of nourishment that should go 
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towards maturing the fruit. They should, therefore, be thinned out, 
leaving just sufficient to form canes for the next year's crop of fruit. 
When the fruit is all gathered, the old canes should be at once cut out; 
this leaves more room for the young canes to develop. 

Alx)ut the month of June the ground should be ploughed; throw the 
furrow up to the plants, leaving a furrow down the middle of the row. 
This drains surplus water off during the winter. About October the ground 
should be ploughed the reverse way from the plants towards the centre; 
this leaves a narrow strip which should W levelled into the furrow with 
a heavy hoe. In a week or two run the horse-hoe up and down the rows, 
so as to leave the ground perfectly level and in a gocjd stiite of tilth. 

Pruning, Manures, &c. 

During the winter all surplus suckers should l)e removed, leaving four 
strong fruiting canes for the second year’s crop. These should be topped 
to a height of about 5 feet. The following and eax:h subsecjuent year, six 
canes may be left for fruit benrintr, all others lieing removed. Stakes 
should be put in at each stool in order that the canes may be tied up. 

The gathering of the fruit extends over sc*veral weeks, as the fruit 
ripens very irregularly. It is, therefore, necessary to gather the ripe 
berries two or three times a week. 

Manure should be supj)lied to the plants after thev have lx?en Ijearing 
two or three years. Where farmyanl manure is not available, one of 
the many orchard manures on the market should he usetl at the rate of 
4 cwt. per acre. 

The varieties mostly grown are Northumberland Filllxasket, Fastolf, 
Red Antwerp, Semi^er Fidelis. 


THE PROCLAIMED PLANTS OF VICTORIA. 

{Continued from page 688.) 

Alfred /. Ewart, D,Sc,, Ph,D., F.L,S., Government Botanist; and 
J. R, Tovey, Herbarium Assistant, 

Nut Grass. 

Cyperus rotundus, Linne, {Cyperacem,) 

Stem J to ij ft. high, from a short, sometimes creeping, rhizome, 
the fibrous roots occasionally forming small tubers. I.eaves flaccid, much 
shorter than the stems. Umbel-rays not numerous, the outer leafy bracts 
seldom so long as the longest rays. Spikelets, very narrow, sharply 
pointed, varying from i to 2J lines in length, 3 to 8 together, in short 
spikes at the ends of the rays. Glumes numerous, overlapping, a narrow 
egg-diape, scarcely pointed, red-brown, with a green keel and light- 
coloured edge. Style long, 3-cleft. Nut much shorter than the glume. 
Widely diffused over the tropical and temperate regions of the New and 
the Old World, ft is a troublesome pest in farms and gardens. Con¬ 
tinued hoeing in cultivated ground would help to suppress it, but the 
rhizomes and tubers should be dug, out, dried, and burnt. Proclaimed 
under the Thistle Act for the whole State.-—September, 1892. 

{To he continued,') 
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ARTIFICIAL FERTILIZERS AND THEIR USE IN 
MARKET GARDENS. 

F, E, Lee^ Agricultural Superintendent, 

Some months ago inquiries were instituted among the market gardeners 
in the East, North, and South Brighton, Cheltenham, Caulfield, Oakleigh, 
Clayton, and Spring Vale districts, with a view to ascertaining the practice 
generally pursued in the use of artificial fertilizers for the production of 
vegetables. One hundred market gardeners were visited, viz.: — 

East Brighton ... 36 Caulfield ... ... 4 

North Brighton ... 10 Oakleigh ... ... i 

South Brighton ... 30 Clayton ... ... 9 

Cheltenham ... 9 Spring Vale ... i 

The following set of questions was asked in each case:— 

1. What amount of stable manure do you use? 

2. Do you use it on all crops? 

3. Do you use any artificial manure in conjunction with the stable 

refuse, and, if so, what kind, how much iw acre, and on 

what cr()f)s? 

4. Do you use any different method of fertilization for special 

crops ? 

5. Do you use any artificial manures for top dressing, and, if so, 

what kind, how much per acre, and on what crops? 

6. Is the garden naturally or artificial!} drained? 

7. What is the nature of the soil? 

These questions were put to elicit definite information, and it is on the 
general answers to these queries that this report is based. 

The Object of the Inquiry. 

The objective of the inquiry was to discover if it would not be possible 
to so amend the present use of artificial manures that the same—or, pos¬ 
sibly, better—results might be obtained at a less cost. It is a common 
error to tliink that, because moderate amounts of artificial manures produce 
increased returns, that four times the amount should increase the returns 
fourfold, or nearly so. That such, is not the case is not diflScuIt to prove. 
For exiunple, a plant requires some ten or twelve different substances for 
its successful growth. Out of these there are, as a rule, only four w'hich 
refj[uire renewal by artificial means, viz., nitrogen, phosphoric acid, potash, 
and* lime. 

A plant, however, has a certain amount of selective power, and does not 
draw upon any one ingredient to a greater extent than its demands require; 
tlierefore a light dressing of fertilizer is frecjuently just as effective as a 
much heavier one. This fact is exemplified in the manuring experiments 
carried out by the Department of Agriculture over a term of seven or eight 
years in the wheat-growing areas, where it has been abundantly proved 
tnat a dressing of 56 lbs. of superphosphate per acre produces superior 
yields to a dressing of 75 lbs. of the same manure. Furthermore, the 
addition of manures containing nitrogen, and also of potash, has even 
resulted in the lowering of the yields of grain, showing that the crop has 
been over-manured. , The question naturally arises: What becomes of the 
surplus foods that the plant does not use ? The answer is that a portion 
of the nitrogen which has been transformed into nitrates by soil agencies,. 
1250B. 2 A 
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being verv easily soluble, is leacbetl out of the ground, and gotts away in 
the drainage water. Tlie ])liosphoric acid and potash tind certain bases 
in the soil, with which they unite, and turn into forms that are m)t soluble 

in water. When one reflects that the plant can only utilize f(xxi that is 

held in solution, it becomes clear that all insoluble material is of no 
service to ])lant life. 

The ideal .system of manuring would be to siipT)l\ the plant with just 
so much food as it coaid utilize, and no more. We find, however, that 

in practice this is difficult to arrive at. The amounts of the plant foods 

removed by a cro]) of vegetables are so small that, if we were to restore 
only what is remoxed bv the cro]). it would be diihcult to efficiently dis* 
tribute the a.>mmercial forms in which the jilant foods occur. To insure 
uniform distribution it is therefore customary to give an abundant supply. 
An abundant sujiplv, however, does not mean extravagant use. The forc^* 
of my argument will perhaps b(‘ made clearer by reference to the following 
table, \\hi<‘h shows tne amounts of the fertilizing materials rf'moved In 
one ha If-ton of some common veiyetaMcs: 



XV Slier. 

NitrojftMi. 

I'hon^hoi ic 
Xrist 

Tot asli. 


lbs. 

! lbs. 

Ihs. 

11)8. 

(JaHlmge 


3 S 

M 

4 3 

Caulifloxx'fi* 

906 

26 

1-6 

3 6 

Carrot 

886 

1*6 

0*9 

51 

Parsnip 

Hua 

2 2 

1 9 

6-2 

Tumi]) 

Vi)4 

I'H 

10 

3 9 

KaflUli 

im 

1 9 

0 5 

]i\ 

Horse Hailisli 


3*8 

13 

9-5 

hettiice 

9:17 

2 3 

0*7 

3 7 

Celery 

841 

2 4 

2-2 

7 6 

Cucumber 

908 

1*6 

12 

2-4 

Pumpkin 

JMW) 

' 11 

1*6 

0-9 

Onion 

870 

2 7 

] 3 

2-5 

Pea 

126 

35*8 

S’4 

10 1 

Tomato 

936 

1-6 

0 5 

2-7 

Potato 

750 

3-4 

10 

5-7 

Artichoke 

811 

2-9 

1 4 

4-7 

Asparagus 

936 

30 

0-9 

20 

Rhubarb 

916 

13 

0*2 

30 


The two facts which .stand out prominently in the above table are —(1) That 
nearly nine-tenths of most crops are water; and (2) that the ingredient 
which is removed in greatest amounts by almost every vegetable is potash. 
The latter fact supplies an adequate reason for the whole inquiry. 

The General Practice with Manures. 

With one exception, where night-soil was made use of, the invariable 
practice is to use stable manure in amounts ranging from three to twelve 
tons, or even more, per acre. The amount available seems to regulate the 
quantity used. The treatment for most crops is the same, except for pota¬ 
toes and other root crops, where an addition of bone-dust or blood manure 
(sometimes both) is used. Top dressing is practised to a large extent for 
the forcing of such crops as cabbages, cauliflowers, onions, lettuce, &c., 
and especially is this the case when, through one reason or another, these 
crops are backward. Nitrate of soda, or sulphate of ammonia, at the rate 
of j cwt. per acre, is the manure generally used. 
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Many of the gardens are drained by tiles; others depend on the natural 
drainage of me sandy soil. It api)ears to be generally conceded that 
artificial drainage is necessary to give the best results. The use of potassic 
manures is conspicuous by its absence. In only two cases out of a hun¬ 
dred was there any mention made of potash being used; in lx)th cases the 
results had not been satisfactory. It is ix>ssible that the potash may not 
have been in the most suitable form, nor the amount used sufficient; or it 
may have been used on the wrong class of plants, mid perhaps at the 
wrong season. All these factors would influence the re.sult of its use. 
'rhe light sandy type of soils to the south-east of Melbourne is naturally 
poor in jxjtash, so that the rolativclv large amounts removed by continuous 
vegetable cropping can only be restored In one means, viz., the stable 
manure. 

'fiiE Analysis of Stable Manure. 

Stable manure is a substance that is liable to be affected by .so many 
influences, such as the kind of animal supplying it. age of animal, kind 
of food—whether fresh or rotted—kind ami amount of bedding, &c.. that 
we can only accept the average of a very large number of analyses as being 
lieing fairly acx?urate. If we assume that i ton of average stable manure 
contains nitrogen 8 lbs., phosphoric acid 6 lbs., and potash 6 lbs., and 
that the average annual dressing used bv the market gardener is 6 tons jier 
acre, we vshould find that the following fertilizing ingredients were annually 
supplied : 

Phosphoric A»'wl. Potash. 

Ihs. IIks. lbs. 

4 S m .^(5 

fhe cquiv.ilent of these materials is furnished approximateh b\ - 

Nitroy:en. Phosplioric AchI. Potash. 

3 cwt. Nitrate of Soda, 2 cwt, buperpliosphaie, g cwt. Muriate Potash, 

or, or, or, 

cwt. Sulpliatc of Aiinnonia 2 cw't. Bone-dust V cwt. Sulphate Potasli, 

or, 

3 cwf. Kainit. 

It is usual to suiiplemeiit the average dressing of 6 tons of stable manure, 
in a great number of cases, by about 5 or 6 cwt. of lione-dust or blood 
majiure per acre. The amount of fertilizing material thus put at the 
dispo.sal of the plant may assume large proportions, as follows: — 



Nltrojfei), 

Piiosphoiic Arid. 

1 

1 Potash. 

Supplied by 6 tons Stable Manure 

ll>s. 

lbs. 

1 lbs. 

48 

36 

1 36 

,, 6 cwt. Bone-dust 

174 

no 

1 _ 

Total 

654 

146 

; .36 

Or, 

Supplied by Stable Manure .. 

I 

48 

36 

36 

M 5 cwt. Blood Manure 

55 

4 

1 

Total 

103 

40 

37 


2 A 2 
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If the reader refers back to the table which sets out the amounts of the 
plant foods removed by various vegetable crops, it will be seen that a 
very great excess is supplied over the demands of the plant. The analyses 
alone of the plant, as a guide to manurial deficiencies, are likely to be mis¬ 
leading; but there is sufficient justification in saying that the present 
amounts of artificial manures supplied are not only excessive, but badly 
balanced as well. For example, the plants show that, almost without 
exception, they remove more potash than any other ingredient, whereas 
the manures, both natural and artificial, restore that ingredient in the 
smallest amounts. 


Suggestions for a Remedy. 

The use of stable manure cannot be too highly commended; but its 
usefulness is more in the direction of improving the physical condition of 
the soil than as a direct supplier of jilant fo^. Light sandy soils are 
deficient in body,” and reciuire vegetable matter, or humus, to enable 
them to retain moii^ture. Heavy clay soils, on the other hand, are difficult 
to work, and require breaking down to facilitate the })assage of moisture, 
air, and warmth. By classifying the commoner vegetables into the groups 
to wdiich. they belong we may arrive at a little understanding of their 
dominant demands: — 

Cole Crops—Cabbage, cauliflower. 

Root Crops "Carrot, parsnip, turnip, horse-radish, radish. 

Salad Cro])s—Lettuce, celery. 

Curairbitous Crops—Cucumber, pumpkin. 

Bulb Crops—Onion. 

Pulse Croj)s— Peas. 

Solanaceous Crops—Tomato. 

Tuber Croi)s -Potatoes. 

Perennial Croi)s—Artichoke, asJ)aragiH, rhubarb. 

It will be rememl>ered that almost every group is a strong ix)tash feeder. 
The excessive amount of nitrogen in the pea is largely accumulated from 
the air, so uiat direct fertilization in this respect is unnecessary. The 
pea plant is a strqng potash feeder, and should be aided in that direction 
as much as possible. Seeing that most of the vegetal»les commonly grown 
make such demands on the pota.sh supply, it is worth considering how lx*st 
to meet the needs of the plant in this respect. 

Hie cost jier ton of the ])otassic manures on the Mellxiurne market is 
high, viz.— 

10s. for muriate of potash or potash chloride; 
los. for sulphate of potash ; and 
for kainit. 

The last-named is hardly to be recommended for vegetable growing, on 
account of its admixture with common salt. Potash chloride contains 
from- 58 to 61 per cent, of pure potash, and potash sulphate 48 to 52 per 
cent. The former is, perhaps, the more easily soluble. A “ complete 
manure (one containing the three principal plant’ foods) might be made 
up on the following lines as a basic dressing for all vegetable crops: — 

1 cwt. sulphate of ammonia, 

3 cwt. superphosphate and bone-dust (in equal quantities), 

I cwt. ix)tash sulphate. 
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For ^special crops, however, such as may require forcing for the early 
market, the addition of i cwt. of nitrate of soda as a lop dressing may be 
necessary. The nitrate should not be used until the crops have made a 
certain amount of growth, because, being extremely soluble, it has a 
tendency to rapidly leach out of the soil. If the root system of the plant 
is fairly abundant, it uses up a great portion of the nitrate of soda before 
it escapes. For this reason, never top-dress with nitrate of soda, if it can 
be avoided, either just prior or just after heavy periods of rain. The 
combination of the three manures will be found to assist the working of 
one another. 


Conclusion. 

Reviewing what has been said in a general way, it will be clear to the 
person who is desirous of getting the most out of his land that the rational 
use of artificial manures means a clear knowledge of the dominant wants 
of each class of croj); the functions of the different plant foods— i.e,^ the 
part each one bears in producing a perfect plant—the differences which 
exist between various forms of commercial fertilizers which contain the 
same ingredient—such, for example, as sui^erphosphate. Thomas phosphate, 
and lx>ne-dust; why one should 1x3 used, and not the other; why one may 
Ije sown in the early autumn, and another may not be used till the spring. 
A lx3tter understanding of the aids to production means economy in money 
without any deterioration of the out})Ut, but rather an improvement in 
the quality of the product. 


THE IMPROVEMENT OF VICTORIAN PASTURES. 

Feeding Clover Seed to Cattle. 

It is commonly observed that pastures becx>me well clothed with grass 
and clover througli the way these seeds germinate in the dmppings of the 
animals. The question has been asked as to whether it will pay to feed 
such seeds to cattle, with the object of improving the pastures. The fol¬ 
lowing letter from Mr. E. Simpson Hill, Field Officer, speaks for 
Itself: — 

Mr. Yoiuig’s land at Longwarry is on the poorer soil of the swamj) 
fringe. His method is to sprinkle a handful of mixed clover seed (White 
Dutch, Cow Grass, and Alsyke) amongst the chaff he feeds to his milking 
cows. He does not harrow the droppings about in the paddock, but just 
lets them lie. The result is that he has a fine growth of clover all over 
his paddocks where none grew before, and where he has even tried to 
get it to start by hand-sowing, but failed. He attributes the success to 
the action of the cow’s stomach upon the seeds which are partly germi¬ 
nated, and to the plant food which is immediately available upon complete 
germination. He thinks but few seed are lost in the chewing of the cud, 
is well satisfied with his experiment, and believes it to be the best wav of 
sowing clover on almost any soil/' 
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TURKEYS, THEIR CARE XM) MANAGEMENT. 

//. W Hawkins^ Poultry Expert, 

In response to inquiries for hints on the management of turkeys and 
the cause of many fertile eggs not hatching, J intend to briefly outline a 
few points of primary importance in connexion with their habits, &c. 

In the first place, the Turks had little, jf anything to do with thi>. 
breed, so that the name “Turkey” was not given this excellent table bird 
by them, but rather by the Americans. Personally, 1 am inclined to 
the belief that the Mexicans discovered the wild turkey, but the credit of 
vastly improving and domesticating it, and raising the [)reed to the present 
standard of perfection rightly belongs to the Americans. In any case, F 
am content to know that the Americans have farmed turkeys for so many 
years, and have wonderfully changed their type, colour, and habits, witli 
such splendid results. 

The question so often a.sked is, “ Whs turkey farming has been so long 
neglected here?” Those who have done most for the Commonwealth in 
this regard, have been the squatters, who, in many cases, merely keep a 
few at first to supply a change of mcnui from, mutton. They have little time 
to devote to the care of these birds, still, in most cas(\s, the result has U*en 
great success. The reason is not difficult to find, ?.r., turkejs, being great 
travellers and foragers, must have acres. They may lx‘ seen in large 
flocks in the Riverina miles from the station homestead. They have a 
decided objection to being fed on wheat morning and e\'ening. I have 
taken particular notice of their method of feeding, and have invariably 
found that they had g(x>d appetites when variety of food abounded, t,€,, 
first a seed, then an insect; possibly a grasshopper would cross their track, 
and a bad time the grasshoppers get when a flock of 200 bron/e turkeys 
sets sail. 

BEvST Breeds to Farm. 

The brojize turkey lieing large, and the flesh so beautifully white and 
succulent, is perhii})s the breed far excellencey yet it should be always 
lK)rne in mind that the 40 lbs. gobbler is not the most profitable to breed. 
Birds of 14 to 18 lbs. weight are usually those which the consumer prefers, 
provided sufficient flesh is presented to the chef by which he can satisfy 
a fairly large number of visitors. The black turkey gobbler of good 
size, and two years at least, and unrelated, and twelve to thirteen large 
bronze hens (two years old), make an ideal breeding flock. Many add 
a very large bronze gobbler, which is unsuitable for the hens, non-fertiliza¬ 
tion of the eggs being the result. Each hen averages eighteen to twenty 
eggs before going bro^y. 

Turkeys need little attention if kept away from fowls and ducks. 
Turkey farming pays best by itself, and the northern areas are more suit¬ 
able than the southern. They lay their eggs in a secluded spot \ a cement 
barrel laid on its side with a brick each side to prevent rolling, and a 
branch of a tree partially covering its entrance, is all they want to 
encourage them. It is best to permit the eggs to remain in the nest. The 
hen is usually very cautious cm entering and leaving her nest, and seldom 
breaks an egg, unless she has not had sufficient shell formers in her diet. 
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See that she gets ample cinders, burnt bones, and charcoal, and, when 
jMDSsible, plenty of dry oyster shell. Much depends on the farmer 
whether she breaks the egg and hatches her young. 

Making Nests, Etc. 


Always provide the hen with an inviting spot and plentv of green grass 
for the nest; a too dry nest often causes trouble—lack of moisture. In 



A TYPICAL TURKEY GOBBLER, 


districts in the far north I would strongly urge that one si<ie of the barrel 
be removed; make the nest on the ground, oval in shape, and keep a fair 
amount of moisture around the nest. Give the hen opportunity to dust 
herself in a damp spot; she will get it if possible, and there will be little 
fear of dead chickens in the shell unless breeding from immature birds is 
practised. A gobbler at twelve months is not the best. He should be at 
least two years old; likewise the hens. Above all, introduce fresh blood 
every second year; this is of great im|X)rtance in the raising of turkeys for 
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profit. Again, a vigorous gobbler will fertilize all the eggs of a dozen 
hens in less than four weeks; that is to say, suppose a turkey hen, after 
she has had the companionship of her mate for say a month, lays seventeen 
eggs at a stretch, the whole batch laid prior to her brooding will be 
fertilized. In short, you need only barrow a good gobbler for one month 
in the season, provided you are not hatching late chicks. See that his 
toes are not like a razor, otherwise serious results may follow; I have, this 
season, stitched three beautiful bronze hens, the backs of which had been 
laid bare. 

Of one thing there can be no doubt, turkeys do best in the fresh air,, 
and will not stand coddling; they should be housed in large airy sheds, 
open completely on the eastern side, with perches fairly wide (three to 
four inches). The straighter the breast bone, the better satisfied will the 
consuming public be, and narrow perches mean crooked breast bones. Do 
not place the perches too high, espet'ially where the ground is hard or 
stony, as turkeys are, like fowls, subject to bumble feet, which often spoil 
hens for a whole season. I am quite convinced that turkeys must be en¬ 
couraged to accustom themselves to shed roosts; they prefer the limb of a 
tree or the top of a harvester, but that should not lx*. A little coaxing 
for a week, a kindiv bucket of oats bv way of encouragement, will do much 
to form the habit of coming home each night at dusk, instead of their 
straying away, or being found in the field in the morning with their heads 
off—the work of foxes, which are very troublesome in most districts. 

Feeding Turkeys. 

The adult birds usually find most of their own food, yet it is an 
absolute necessity to feed the flocks when natural foods are not available, 
i,€,y in the autumn and winter they get down in condition if not attended 
to, although they may have unlimited range. Insect life is then scarce, 
grass is of poor quality, and is also usuallv wet, and the consequence is. 
they scour and often die from the effects. Barley meal, maize meal, and 
bran (one part each), with a fair amount of chopped up boiled rabbit, and 
when available a fe^v sliced up raw onions, all mixed with the soup in 
which the rabbit or other animal food has been boiled, should l)e used. 
Mix as dry as possible, turkeys <lo not thrive on slo)>s. (Airded milk is 
much relished, and is a splendid flesh former, and a whitener of flesh ; 
nothing is more objectionable than a fattv breast. Too much maize feed¬ 
ing, or a constant supply of wheat, will not improve the colour of the 
flesh. Oats are by far the best of the grains to assist in keeping down fat. 

Fresh ^Yaiet ,—Always provide fresh clean water daily, and keep the 
vessel out of the sun ; neglect in this, regard will cause losses bv disease. 
Add charcoal in case of bowel disorders; it is an absolute necessity in 
successful turkey raising. 

Grit .—They must have an unlimited supply of grit, without which they 
suffer much from indigestion. Small pebbles, coarse sand, and pieces of 
broken crot^kery, and smashed up burnt bone all aid in digesting their 
food; this is especially required prior to their going to roost. 

Boiled Grain .—There is no necessity to boil any grain; they are better 
without it, and prefer the hard food to that of a sloppy nature. 

Egg Producers .—^The so-called “ egg producers,*' mentioned by some 
of my correspondents, would, if fed in sufficient quantities, in some cases 
assist egg production, but at what a cost ? The best egg producer is insect 
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life, and when not available in sufficient quantities, add the best substi¬ 
tute, i,e,, beef and mutton scraps, sheep or bullock's liver, or rabbit, soaked 
in cold water overnight, and then lightly boiled. Use the liquid for mixing 
the morning meal, and avoid making it pasts, but use the hands well m 
mixing it hard and friable. Curded milk when available should be a 
magnificent aid to egg production, and when lopping turkejs oH for 
market, give them as much as they will take, as it softens and whitens the 
fiesli; milk fed turkeys eat like six weeks old chickens. 

Young Turkeys,-~\^ ox young turkeys many successful raisers use hard 
boiled eggs mixed with stale bread crumbs, and a little fine oatmeal, 
moistened with skim milk (crumbly, not slopp)). This is given tlie very 
young chicks for the first week, after which eggs should 7 tot Ix^ given, but 
plenty of finely puli>ed raw onion added, aiul with it milk curds, and a 
little dry l)one meal and charcoal .mixed well through. This not only 
keef)s their bowels in order, but supplies the additional phosphoric acid 
necessary lo quick growth of bone, and increases stamina, thus decreasing 
the chances of leg weakness,a complaint to be guarded against. 
Encourage the verv young turkeys to eat millet seed at night, and after 
twx> weeks feed on hulled oats for best results, until old enough to have a 
little wheat or oats. 

Keep the >oung turkeys dry. Nothing kills quicker than long wet 
grass; once they get a soaking, deaths ma\ be exp)ected. Alwavs keep 
them in confined pens, well sheltered from wind and rain. Do not on 
any account allow them on the dew\ grass, but ke^q> them in until the sun 
has dried the grass oft’ a little. Examine all \oung poults for vermin, 
which is so troublesome at the back of the head and near vent; hundreds 
of birds die through no other cause. The pest is similar in habits to the 
tick, holding on and i>enctrating the skull. The >oung birds should be 
freelv dusted with in.sectibane, and a little carbolic paste applied at the 
back of the heail. Neglect in this matter is the cause of many deaths. 
The fact that late hat('hes do not develop as fast as the early hat('hes is 
of the utmost imtiorlance to all farmers of poultry, be it turkejs, ducks, 
or fowls. The early chicks may be relied on to produce the best results. 
The longer a hen lays in a season, the more impoverished she becomes as 
a result of hard work. Thus we find the embr\o becomes smaller and 
weaker, and it is from these late poults we get bad sxmptoms, first 
catarrh, often the ])recursor to a more stTious tiouble, />., roup, or to 
make it ('learer, a running at the nostrils is observed, and later, symptoms 
show a swollen head, from which arises an offensive smell. 

* Onion tO[>s, dandelion, rape, and raw^ onion finely cut, and white clover, 
are without doubt the favorite green f(K)ds w ith turkeys ; and they are 
rich in mineral salts, and valuable as correctors of the blood. From five 
weeks old and on, this can be given mixed in the morning food (pollard, 
bran, &c.) 

If the pasture has a variety of grasses, so much the better, as they 

prefer variety, but if it be a dry droughty sj^t, sow lucerne in a i-acre 

enclosure. After it becomes established, it wdll keep you supplied with 

green summer food, being rich in protein, and also an egg producer. 

Area,—One hundred adult turkeys could easily be run on five acres, 
but, unless the owner is compelled to fence, I Avould advise giving them 
full liljerty, as they will not require so much feeding. It is rather difficult 
to say whether three feet and three added wires on top will suffice to keep 
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turke)s in; much depends on the way they have been brought up. If at 
all wild fifteen feet would not keep them in without doctoring the wing 
joint. 

Domesticiited i)oults are usually tamer than Leghorns, and give less 
trouble in this respect. 1 would certainly recommend trying 3-ft. wire, 
Avith four plain ones atove, but care should be taken when putting in posts. 
Do not use t<K> thick a post, for this reason, that if the posts are table- 
topped ” they allow ample room for a gobbler to fly on to; the others will 
soon learn the habit. Further, wide top posts are a source of great danger 
where foxes are plentiful. Run the wires above the thick posts, attached 
to thin hardwood batten. One morning I saw fourteen headless turkeys 
in a 5-acre enclosure at Buninyong, and traced Mr. Reynard’s hair on a 
thick 6 ft. high oDrner post, which was 25 inches in circumference at top, 
and unbarked. Had the barbed wire covered the top of the fenc^ this 
loss would not have occurred. 

I would strongly advise all of my readers who have acres in the 
Riverina, Wimmera, or Goulburn Valley, to raise turkeys for market, as 
they will pay etjiially as well as lambs. Recently at Geelong I saw prime 
gobblers realize from 22s. to 27s. per pair at aucticm. A heading Mell)Ourne 
firm also informs me that ])rime turke\s. topj)ed off with a g(H>d handful 
of short w^hite oats at night two to three weeks l)efore marketing, will 
ahvays command top places. During Show^ week, and prior to Cii]> ^yeek, 
tiukeys sold at their rcx>ms up to 25s. and 27s. 6d, i)er \)air. Dr. Wight, 
of Kyabram, makes a hobby of raising turkeys, no less than 150 birds 
being raised successful 1 \ by him during last season, Mrs. Goddard, of 
Moama, has also had great success with them. 

The main thing in marketing is to top off and to grade the birds 
according to size, not ])utting three big gobblers in a crate wdth five or six 
wasters. Mark your crates first, seconil, and third quality, and \ou will 
l)e quite satisfied wdien account sales cx>ipe in. Mak(^ the agent \our friend, 
it creates confidence, and he will do his best for you; the farmer w'ho is 
always chopping and changing about makes a serious blunder. Keep in 
touch with your salesman; tell him how^ many birds you wdll have for 
disposal, and ask him to wire you when a scarcity of white flesh exi.st.s. 
Don't rush him with twenty crates when ten will suffice; the agent usually 
know^s w^hen to advise you to send, and the cost of a telegram often pays. 


BIRD’S-FOOT TREFOIL. 

Constable A. C, Dungey, Crown Lands Bailiffy Birregurra. 

Bird’s-foot trefoil, although brought into this district alx>ut forty years 
ago by a Mr. Hager, who took up land at that time on the Retreat, about 
TO miles from Birregurra, has only of recent years attracted much 
notice. The seed was brought from Germany, and planted by Mr. Hager 
in his garden, from which it spead over the adjacent lands. I.ater on the 
property was purchased by Mr. Armvtage, whose manager, Mr. E, Hayes, 
about eighteen years ago let one of the paddocks to Mr. H. Gladnian. 
The latter, whvn ploughing the ground for the purpose of grooving oats, 
had difiiciilty in doing so, owing to the great mass of roots. Th© atten¬ 
tion of Mr. Hayes w-as drawn to it. and he noting that the plant was 
kept so close by stock, and that when protected it grew so strong—it 
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choked the oat crop—decided to su-lxnit specimens to the then Go\’ernment 
Botanist (the late Baron von Mueller), who identified tlie plant as Lotus 
corrnculatus, Mr. Hayes had the paddocks of the Ingleby estate planted 
with the trefoil, and recently he has planted it on his own land. 

After Mr. Gladman left the Retreat he selected land at P'orrest, where 
through sowing the trefoil, or through the hay grown on the Retreat 
being used there, that rx>rtion along the east branch of the Barwon, 
which runs through the property, became covered by it. The land was 
subsequently abandoned, and was lying idle and open for some >ears. 
It became a favorite haunt for stray cattle; working bulhx:ks from saw¬ 
mills in the locality could not be kept off it, and ow^ners of these stock 
soon discoNered that the trefoil was the attraction. On the C'rown lands 
in the locality where the.se cattle were wont to run and work, the ])lant 
has l)ecome established through their droppings. About five years ago 
Mr. H. Duck went to Forrest, and rented the unoccupied house. He kept 
a cow, and although there are onl\ about 3 acres of good land on the 
block, he found the cow did so well that he obtained additional stock, 
purchased the pro|x*rty, and then turned his attention to cultivating the 
trefoil. He did this by transplanting the roots on to the poor bracken land, 
and scratching in s(‘ed here and there. The result has, no doubt, Wen a 
siir])ri^e to himself and all who know’ the propert), which was looked U])on 
as one of the poorest sekn'tions in the forest. He has about 40 acres 
enclosed ; on this he has milked twelve cow's and fattened several during 
the last Near. His cows averaged alxnit 10 lbs. of butter a w’cek, and the 
butcher (Mr. A. .Muir) who killed the fats describes them as equal to The 
best he has had in this district. So ])leased was he that he purchased ;^io 
worth of the see‘d, and had it sown on a selection he owns at or near 
Boolarra. Mr. A. Sanderson, sawmiller, who has had experience of the plant, 
his bullo’ks constantly having cleared out to feed on it, also obtained 
;^io worth of stx^d, and ]uit it on his ]>roperty at P'orre.st. The seed and 
plants haN’'^ hern sent from this district hv Mr. DiK'k and other residents 
for Nears past, but all those who have it on their land slate it came from 
the Retreat originallN. The ]dant is a very heavy seeder, and in that 
fact, T think, lit's its virtue. It starts to seed in October and \ovemlx?r, 
and continues to do so right into the Nvinter as late as June. 1 find it 
jirefers to groNV in Nvet places, and is seen along all tfu' (Teeks, groNving on 
the banks that are submerged occasionally ; this maN also be aecounted for 
by the fart that stot'k cannot get it readily at these places, for it is 
difficult to find it where stock have fiw access, sheep particularly cropjung 
it bare. It seems to gn>Nv in any soil, and will take possession of land 
coN’cred with rushes, Nvhich appear to die out as the trefoil grows among 
the ro'Ots. At J^'orrest railway station yard, wdiich was excavated out of 
a hillside, the plant is growing in the vellow clav ; in another place, on 
top of a hill, Nvhere the surface soil of an old track, beaten hard Nvith 
years of heavy traffic, has been w*ashed aw^ay, it grcNv Nvell during last 
summer, and spread for }ards from Nvhere the seed Nvas deposited in conv 
manure. 

I have no doubt that this fodder can be growm with advantage in any 
of the cool districts, and also in dry districts where it could l>e irrigated, 
ft Nvould do well, T believe, in the^ districts wffien once established and 
rooted to the sub-soil, more particularly if the surface were broken occa¬ 
sionally W'ith heavy harix>\vs, &c., as it seems to improve the more it is 
torn afeout. Its roots take a lateral direction l^eneath the surface, and at 
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every joint shoots are thrown up to the surface. These shoots stool again^ 
and at all joints touching the ground root very like couch or buffalo grass. 

Note. —The Government Botanist states that the fodder plant men¬ 
tioned by Constable Dungey is the Lotus corniculaius, L., variety uligi^ 
nosa, formerly known as Lotus major —^the Greater Lotus, or the large 
Bird’s frK)t Trefoil. As indicated in the article, it does well where moisture 
abounds. The common variety of Lotus corniculatus, which is abundant 
in many English pastures, and which is a smaller plant, rooting less freely 
laterally, but penetrating deeply, and seeding abundantly, would be better 
adapted for drier situations, though not able to stand extreme drought 
Seed of both forms can be obtained from seedsmen in Mellx>ume and else¬ 
where. The variety tenuis is of use for sandy soil around sea coasts.— 
Editor. 


DISEASES OF FARM ANIMALS. 

S, S. Cameron^ M.R.C,VChief Veterinary Officer, 

V.—NOTIFIABLE DISEASES UNDER THE ‘‘ MILK AND DAIRY 
SUPERVISION ACT 1905.^^ 

((‘outinued from page 655 .) 

Swine Fever. 

Great confusion has existed heretofore, and does even now exist, in 
regard to the nomenclature and bacteriology of a series of infective fevers 
in swine, which for practical purix>ses may be grouped under the common 
name of ‘‘Swine Fever,’’ Amongst these are:—Swine er>sipelas, the 
American “ hog cholera,” the French “ uouget du pore,” and the German 
“ Schweincseuche.” They all belong to the group of diseases known as 
the “ haemorrhagic septicaemias”—that group having, causative organisms 
of which the fowl cholera bacillus is the type—and it would appear to 
matter little, from a practical point of views whether the diseases so 
differentiated are actually different, or whether they are simply different 
manifestations of the same disease, for they arc alike infectious and fatal, 
and the measures to be adopted in dealing wdth themj have consequently 
to be on the same lines. 

This view of the matter was upheld after full discussion at the Inter- 
State Stock Conference, held in Melbourne, September, 1906, when it 
was unanimously resolved, on the motion of Mt. A. H. C017, M.R.C.V.S. 
(Queensland^, for adoption by State Government authorities — 

That for administrative purposes It is desirable that the term “swine fever” 
be tsiken as including any of the contagious or infectious diseases of swine of a 
htemorrhagic scpticsemic character now variously termed “ swine fever,” “ swine 
plague,” “ hog cholera,” and the like. 

The author’s complete adherence to the doctrine of the mutability of 
organisms has I)een previously indicated, and the view may now be put 
that these haemorrhagic .septicaemic diseases of swine seem to furnish one 
examples of that change in character of pathogenic organisms 
whereby a different manifestation of disease is brought about by the same, 
though modified, organism. Nocard’s earlier view—that swine plague. 



1. CARCASS OF PIC SHOWING DISCRETE SPOTS AND PATCHES, SOME BEING 
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swine er)sipelas, and hog cholera might lx; caused by the same organism, 
which had become modified in its direction of virulence by environmental, 
nutritive, or other influences—may be taken as sound, even though, in his 
later writings, he would appear to have discarded it. It has even been 
recently suggested by one of Australians foremost bacteriologists (Dr. 
Cherry) that the outbreak of Swine Fever throughout the Commonwealth 
in 1903 may be not remotely connected with the dissemination of fowl 
cholera organisms which took place during the nineties, when the organism 
of that disease was used in an attempt to spread an exterminating disease 
amongst rabbits so little dilTerent in characteristics are the organisms 0/ 
the two diseases. 

Introduction to Australia. —On the question ct the introduction of 
the disease to Australia various opinions are held, but the view that it 
has been existent throughout Australia for many years is based solely on 
speciilarion and assertion. Not a scintilla of reliable evidence in supix)rt 
(jf such a view has been forthcoming, while the evidence of its Ijeing a 
new visitation to these shores is convincing to those who had the oppor¬ 
tunity of trlosely studying it at the time of its greatest incidence. 

Its l)ehaviour was, at the outset, identical with that of all newly-intro¬ 
duced disi'ases, in that its virulence was very marked and the mortalits 
exceedingly high. It was no uncommon thing for 80 or 90 per cent, of 
the pigs in large piggeries to be carried off, and on not a few farms 
upwards ot 200 pigs were lost in the course of a few weeks. After the 
lapse ot three >eaTs, however, the usual modification of virulence and 
mortality has been experienced. The outbreaks are fewer in number and 
milder in type, and the mortality has been lessened by full) 50 per cent. 
It must be remembered, too, that Swine Fever was a disease the features 
of which were familiar to many veterinarians in Australia; \et, until th<‘ 
initial outbreaks in 1903, these features had never Ixen observed or re^cog- 
nised. Then, almost simultaneously* in Queensland, New South Wales, 
and Victoria the disease was definitely recognised. But the experiences 
at the Melbourne City Abattoirs were .still more eloquent of its being a 
new disease so far as Australia was concerned. From the cornmenr^emenl 
of the Meat Supervision Art, in 1901, all pigs slaughtered at the Abattoirs 
—about 1,000 weekl)-' had lieen subject to fost-mortem inspection in a 
s|7ecial manner by a particularly exjiert officer (Mr. Moog), who, it ma\ 
l)e assumed, after experience in the detailed examination of two >ears’ 
supply of pigs (j00,000 carcasses), would l)e reasonably familiar with the 
usual or current abnormalities. Yet none of the features of Swine Fever 
were observed, until suddenly a number of pigs were found, week bv 
week, to present appearances, post-mortem, which had never before been 
seen, and which were the characteristic lesions of Swine Fever. Suppose 
a life-long peach-grower suddenly found his orchard infested with peach- 
leaf curl, would he not be justified in regarding the pest as a new intro¬ 
duction, and not that it had Wen there all along and unobserved by him? 

Definition. — Swine Fever may be defined as a sjiecific contagious bac- 
teridian disease of swine, characterized bv such successive signs of fever 
as congestion, ecchymosis, extravasation and necrotic ulceration, particularlv 
of the mucous lining of the gastro-enteric tract, accompanied by foetid 
diarrhoea; characterized also by certain circulatory changes of the skin, 

* priority of “ discovery ” of Swine Fever in Australiu. claims have been made w hich 

are notjustifled bv the facts. The flies of the Board of ^blic Health. Vict-orip,, contain a memorandum by 
me of date 10th March, 190.3, in which 1 reported the o<*currence of the disease At the Mellionrne City 
Abattoirs. 
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with a ten(l<*nc\ to dermal necrosis, and fre'^iiently also by acute 
pneumonia; and accompanied by a high mortality which, iji different 
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2 . ENLARGED ILLUSTRATION OF PORTION OF ILEUM AND CAtCUM SHOWING 

ULCERS. 

A. Ileum. B. Uk*er8t)n re«:i<in of Ilcotwcal \nl\e. C. CsBcum. 

countries, has ranged from 50 to 80 and 90 per cent, of the animals 
affected. 
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Period of Incubation. —The time elapsing l)etween exixDsure to infec¬ 
tion or inoculation and the development of symptoms may he placed at 
from six to fourteen days, but variations in either direction of this period 
may occur, as short a time as three days, and as long as thirty days, having 
at times l)een known to elapse. Such \ariations apjHjar to depend, to 
some extent, on the prevalence of conditions which would be likely to 
diminish or increase the resisting ix>wer ol the animal. For instance, during 
periods of extreme heat or excessive cold the j^eriod of incubation tends to 
be shortened. 

Symptoms. — In ordinarv cases the first s\mj)toms noticed are listless¬ 
ness, dullness, avoidance of movement, the pig lying hidden away in a 
secluded corner. Shivering fits may Ije noticed, and r iere is loss of appe¬ 
tite, great thirst, dull, anxious expression of countenance with drcx>ping of 
the ears and tail, constij 3 ation with hard, rounded, glary, dark-coloured 
foeces, or sometimes foetid diarrhoea. Attempts at vomition are also fre¬ 
quently observed in the early stages. These symptoms are, in the majority 
of cases, accomi)anied by the appearance of reel hyperaemic blotches on 
different parts of the skin, giving the pig the appearance of having been 
splashed with red ink. (See Plate i.) These blotches are effaceable, the 
redness dispersing on pressure, and the part remaining j)allid until re- 
suffusion with blood occurs. Well-marked jyetec'hial sjxyts or extravasations 
of blood, of a deep red or purple colour, occur on the ears, lips, nose, tail, 
belly, rump, insid:^ of arms and thighs, and on the extremities. There is 
usually a discharge from the eyes and nostrils, at first thin and watery, 
but ultimately bec'oming sticky and purulent, and forming a dried con¬ 
cretion around the orifices. Later on the respirations become increased and 
laboured, and a cough is present, e.specially when there are lung compli¬ 
cations; a foetid dijirrhoea succeeds the constipation, and the fceces may be 
blood-stained. As the disease advances, the gait of the animal is altered. 
He may be lame from sores al)out the fetl(x:k and knuckles; there is 
gradual loss of co-ordination and (’ontnol qf the limbs, indicated by stilti- 
ness and jerkiness of movement, particularly of the hind .extremities, and 
if the animail lives sufficiently long partial paralysis succeeds. In the 
later stages the haemorrhagic patches on the skin become necrosed, and 
sloughs or bedsores may form at points subject to pressure lor injury. In 
black pigs the red blotching is not readily observed during life, Injt the 
practised eye may detect the skin changes in parts where there is little 
hair, by the shiny glossiness and deep-purple colour presented. 

Duration of Disease. —Such would be a description of the general 
run of cases, and in these cases death may be expected at any time from 
seven days to three weeks or a month fromi the onset; but in some outbreaks 
the disease runs a more acute and rapidly fatal course, killing within a 
day or two; and in others, again, the disease assumes a chronic type, in 
w^hich recovery may be protracted over three months. 

Post-mortem Appearances. —^Above everything, the appearances pre¬ 
sented to the naked eye on post-mortem examination form the most reliable 
guide to diagnosis. Some of these are indicative of a general blood- 
poisoning, and others are special to the complaint. Particularly is this 
the case in regard to the ulceration found on the mucous lining in the 
neighl)ourhood of the ilio-caecal valve at the junction of the large and 
small intestines. (See Plate 2.) The ulcers stand out prominently, and 
are composed of layers or rings of a dirty-white, brown, or black dead 
material. They are frequently round, and vary^ in size from a sixpenny 
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piece to a pin’s head, but they may run together and form' a large, irregular 
shaped ulceration. These ulcers may, in some cases, occur in other parts 



3. PORTION OF STOMACH OF PIG SHOWING INFLAMMATION OF MUCOUS 
MEMBRANE. SHADED PORTIONS WERE INTENSELY RED. 

of the intestines, and while their presence may be taken as completely 
dia^ostio of the disease, their absence, on the other hand, does not imply 
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that the animal is not affected with Swine Fever. Sometimes the ilio-caecal 
valve is only slightly involved, but the mucous lining of the stomach may 
be deeply inflamed, presenting extensive haemorrhagic patches and ecchy- 
mosis, while in some places it may be dead and sloughing. (See Plate 3.) 
The lungs may show a diffuse pneumonia, with ecchymosis and large 
haemorrhagic patches. The liver is frequently swollen and ecchymosed. 
The kidneys may present the same appearance. The spleen is frequently 
unchanged to the naked eye, but in the spleen of some pigs there are 
haemorrhagic nodulations on the surface, which give the organ a mottled 
appearance. The lymphatic glands throughout the body, but especially 
those receiving lymph from the parts where the most ptronounoed lesions 
exist, are congested, the congestion being most marked towards the surface. 

Bacteriology. —Bacteriological tests are by no means so conclusive in 
f<.>rming a diagnosis in this disease as they are in many other infective 
diseases, or so reliable as the well-defined naked-eye appearances. The 
causative germ is a bacillus belonging to the fowl cholera group. (See 
Plate 4.) It is a short, oval, motile bacillus, from 1.2 to 1.5 microns 



r 


4. BACILLUS OF SWINE PLAGUE (X T,000), 
STAINED WITH CARBOL-FUCHSIN. 


long, and presents the other leading charac'terictics of its group (for which 
reference must lx? made to a work on bacteriology). It maintains its 
vitality and virulence in soil at ordinary tem])eratures for at least four 
months, and in water for a longer period. In the eminently suitable envi- 
lonment which the filthy and insanitan’ condition of the pigstye usually 
affords, it has been shown that the organism persists and remains infective 
for fully twelve months; and consequently it is a standing prophylactic 
rule that infected styes, yards, and paddocks must remain uninhabited by 
pigs for at least that length of time. 

Note.—The plates illustrating this article have been previously used in 
an article by Dr. Brown, in the March, 1904, issue of the Journal, and 
were prepared from specimens kindly lent by Inspector Batchelor.— 
Editor. 




755 


8 Dec., 1906.] Silos and Silage, 

Cow Pox. 

iyatiola Vaccinia). 

Cow-pox is a specific, eruptive, febrile, and contagious disease of 
cattle, allied to small-pox in man, and characterized by the eruption on 
the udder .and teats of vesicles and pustules. It has an incubative period 
of about four days, after which small, hard nodules appear under the 
reddened skin of the udder. Small blisters or vesicles then fonn at the 
nodulated parts, and are surrounded by a ring or areola, red amd con¬ 
gested. AlK)ut the eighth or tenth day these vesicles become transformed 
into pustules containing matter, and having a pearly '' appearance. The 
pustules dry up after two or three days, and are succeeded by a brown 
scab, which ultimately peels off, leaving a slightly depressed raaJrk. The 
vesicle or pustule of true cow-ix>x may be distinguished from an ordinary 
sore by the fact that, at w^hatever stage, it has a depressed or “ pitted ” 
tvntre. The vesicles on the udder attain the size of a threepenny piece, 
and are drcular in shape, while those on teats are usually oval. The 
disease is conve\ed from cow to cow usually by the hands of the milker, 
so that it is advisable that healthy cows should not be milked by i)ersons 
who have recently milked infected ones. 

Treatment.— Be\ond controlling aggravation of the sores by the usual 
treatment for sore teats or false cow-pox, little further attention is neces- 
sar}', as <t>w pox is a teiign disease, and runs a definite course without 
oa'asioning much constitutional disturbaiKe. The milk, however, is ren¬ 
dered unfit for food, and may be a means of communicating the disease. 


SILOS AND SILAOE. 

. 1 . S. fiCffyon, C\E.^ Engineer for Agriculture, 

The increase in the use ol silage amongst dairymen and graziers is 
marked. Those who had silos put up last year are filling them again this 
year, and in many instances are erecting further ones, while the neigh- 
LK>urs have seen enough to convince them of the profit arising from feeding 
with silage, and are also building. The vote of ;£i,ooo granted this year 
fur advaiK'es to farmers desirous of trying the exiieriment of silo feeding 
was (juicklv exhausted. A further sum of ;^j,ooo w^as provided by the 
Honorable the Treasurer, and, with but half the }ear gone, sufficient appli¬ 
cations have iK^n received to exhaust this also. 

Several farmers have given their experiences on the subject of silage, 
and these are wwthy of perusal. 

Mr. W. Hicks, Rutherglen, write.s: — 

I am pleased to say that 1 am more than jdeased with the results. From 35 cows, 
30 of them being on their first calves, for the month of November, our best spring 
month (without ensilage), my che(|ue was 2 s. 6 d.; in December started to fee J 
ensilage, and received i8s. 6cI, ; for January, although cream was down id. pei 
lb., and no green grass whatever, the amount was £ 2 ^ i 8 s.; February, the weather 
still very dry, £ 2 ^^ ; March, ^^23 14 s. yd.; in April, my brother and I having 

bought it larger estate, we shifted our cows on to much better grass, but without the 
ensilage, the receipts fell to £x'; 10 s. I have still about 2 feet in the silo, but 
nave been rmable to use it on account of it being so far away. We intend moving the 
silo when the roads get good, and if jnissible erecting another for the coming season. 
I filled the silo with Algerian oats off alxnit i 8 acres of ground; the crop was very 
light, and I cut it when it would make good green hay. I think the results yould 
have been better if T had cut it a few days earlier. I estimate the weight in the 
silo at close on 60 tons; we feed at the rate of 25 lbs. per cow per day. I think 
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the better the chalT is cut the belter the results. We broke the face of chaffcutter 
when about half-way up the silo, but we kept jjoing for about an hour, and a lot 
of long straws went through, and when we came to them, when feeding this silage, 
it was not nearly so good in condition. I tliink, also, that builders of silos should 
be made to understand how necessary it is to tramp the stuff well while filling. I 
kept four men continually going, and for an hour or so a couple of times a day 
I had as many as eighteen school children as well. I had less than 2 cwt. 
of waste, but tlie result from a neighbouring silo was not nearly so good, and I 
think the whole trouble was not enough tramping. 

Messrs. Tobin Brothers, K.skdalc, say: — 

The silo w’as filled with maize, chaffed, wdien the grain had just •'assed the milky 
stage; another silo was filled by us about a month later, but we consider the first 
made the better feed, as it was not so dry. About 6 acres sown with the drill, 
35 inches between the rows, was enough to fill a 'o-ton silo. The cows 
are fed about 50 lbs. per day each, and eat it readily. In our opinion, the silo 
should have more posts in the foundation as the spans between the posts are 
too great for the bands, which have warped considerably. In building the second 
silo we put 16 posts round the circle instead of 8 in the silo built by your 
Department, and all who have seen it are of the opinion that it is more substan¬ 
tial. 

The warping’’ of the hoops between their supports on the founda¬ 
tion posts is due to leaving the studs unsupported at the lx>ttoni. They 
should have a block of wotxl, brick, or stone put under the centre one in 
each bay at least. The span is too long for a l)eani curved in plan. 

Mr. A. Mount joy, Dean’s Marsh, states:— 

The crop used for silage consisted of 10 acres of oats. 

Stage of ripeness.—A litlje beyond the stage that it should have been cut for hay. 

Amount put in silo.—About 50 tons. 

It was fed to 60 cows (inilkers), and lasted ten weeks. 

The cows were badly affected with cripples, and the ensilage completely cured 
them, as during that time they did not get an ounce of bone-meal or salt. 

The gain in (piantity of milk was not much—2^ gallons per day for the lot, 
but the cows gained in condition. I think this was owing to the crop being too 
ripe when cut. 

There is no doubt that this opinion is correct. The silage would be 
light weight, and a>mparatively low in food value, being cut so late; but 
its great merit as a cattle food is shown by its effect upon the health of the 
herd. 

Mr. H. E. D. Kelly, Wodonga, relates: — 

The silo was filled pn i8th December, and took a day and a half to fill, a 
steam chaffcutter being used. The crop was a little too ripe when cut, owing 
to the delay in erection of silo. About 18 acres, about two-lhirds wheat and one- 
third English barley, in the latter was a little Cape barley, were cut. The silo 
was filled to the tojj, and afterwards weighted with sand. It was opened on 15th 
May, and some waste around the edges was found. 

Fed the dairy cows daily with about three-c|uarters of a bag each. During 
the flood there were only a few islands left, and only for the .silo we would have 
had to move the cattle. Some cows were brought on from two pints to a gallon 
and a half per day. 

Mr. H. Jacob, Mildura, gives some practical talk:— 

In giving details of my experience of silage making and feeding, I may say 
that through several causes, namely, latene.ss in erecting silo, watering the land, 
rain, and breaking of chaffcutter, considerable delay was experienced in getting 
started. Notwithstanding this, the result has been very satisfactory, as everything 
is now in good running order, and I shall next time have things well under con¬ 
trol. 

The crop, about lA acres, was maize, planted in January. It was ready for 
cutting in April, but I could not cut it, as the silo was not completed till middle 
of May. By then we had some frosts, which bleached all the green out it; this 
left it dry and brown, only the cobs, which were perfectly ripe, being readily 
eatable. It was not till the first week in June that the cutting was finished. 
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The weight put into the silo was about 30 tons, but that amount was not there 
at one time, as I was feeding the cows from the silo rluring the filling, which 
spread over three weeks. When ,finished, it was 8 feet deep, and contained about 
23 tons. I allowed each cow 30 lbs. weight per meal, fe<l in the morning. 
l*revious to this they had green barley, but with the change to maize silage there 
was no fallinp-off in the milk. During the penorl of feeding every cow has 
been quite healthy. I allowed the horses 20 lbs. ea<h, but they do not like it 
so well as the cows. 

On the top of the silage I hat! about 6 inches of waste. The sides had an 
average of i foot all around, reaching down to the ground. I presume the 
air must get in through the sides. Tt was well trodden, but not weighted. 

As the crop falls down it gets divi<lefl into three different grades. The heavie.st, 
or grain, is thrown against the far side of silo; the stalk comes second, about 
the middle; le.ives or flag third, and fall almost straight <lown. This means 
that it has to be mixed up again to make even feed. To jirevent this take five 
(h.ilT bags, lilt the bottom open and sew them together, making a bag-chute 20 
feet long, w'hich should be hooked on to the top of elevator. The crop would 
then fall down without dividing. Bv sticking a hav fork into silage, and tying 
the side of ihiitc to fork, it coidd be taken around the silo to any part which 
reijuired it. As the silage rises, it coubl be rolled uj) and pinned with a few 
nails, keeping it about a yard above. Tt would save all trouble of levelling, as 
it would only be ne<‘cssar\ to move the lin) fork where required and fill up 
the hollows. 

Mr. Janies Fair, Ilowcia, is satisfied: - 

I filled the silo with about 10 acres of wheaten croj>, cut when just in flower. 
It held about 45 tons, and I fed 40 lbs. a d.iv to eat h cow. The results have 
piovcd very satisfactory, and it is wdthout a doubt the best food for rows that 
T h.ive tried. 

^^r. J. C. Stehn, ISIorea, vtd Goroko, expects to get liettcr results. He 
sa\s: -■ 

T did not keeji any records of feeding. I used the silage for cow's, hor.scs, 
an<l sheej), and they w'ere all very fond of it. It was good down the middle, 
but round the outside there w'as a great waste; on the whole there w'as about 
one-third waste, but 1 think that was, beiause 1 |)ut the iron on the wrong way. 
I .started at the bottom, and kept the lap on the inside, and as the w'et ran down 
the outside to the join it came in and spoilt the silage, but I intend to lap the 
iron the other way and fill it up again this year. I cut 14 acres of w'heat wrhen 
the flower was on it, but T think it would have been better to have cut it a little 
gieener, as it would have pressed together better; I put in about 32 tons. I built 
it from the instructions taken out of the Agricultural Journal, 

Messrs. Macdougall Brotheis, Minyip, go fully into the que.stion: — 

It has proved eminently satisfactory, so much so that we feel satisfied that 
any farmer having stock to feed requires only to have the experience of its 
benefit to consider a silo an indispensable adjunct of his homestead. Our silo 
is built on the plans furnished by your Department—circular, feet diameter by 

37 ft. 6^ in. in depth, 10 feet of this having been excavated and built with 
bricks laid in cement. It has a conical roof covered with ruberoid. Our first 
experiment in ensilage making was last season, when w'e built the first over- 
groAnd instalment of the silo 15 feet high, filleil it with chaffed oaten hay, cut 
somewhat green, and w’eighted it with two waggon loads of sheaf hay, which, 
being built in the form of a cone, served the double purpose of a roof and a 
weighting. The ^ quality of the ensilage, owing to insufficient weighting, was 
not as good as it should have been, being loo black. Still, our milking cows 
ate it greedily, and so satisfied us that it was well worth our while increasing the 
size of the structure to its present dimensions. This season’s filling was half 
Cape barley and half Algerian oats, both crops being cut .somewhat on the green 
side. We filled it up to the top, and when it had sunk some 6 feet again filled 
it up, but applied no weights whatever. The result was that, for some 6 feet 
from the top, it had this calcined black appearance from overheating, and which 
we think should be avoided as far as jxis&ible in making ensilage. The balance, 
fiom this point downwards, was, we think, as perfect ensilage as could be made 
from the materials used. It had a rich light-brown appearance, and smelt similar 
to dried figs. We have fed it freely to milking cows, working bullocks, and 
horses, all classes doing equally well on it, and greedily fond of it. As we had 
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a good bulk of it, we did not feed to measure or weight, so cannot give any 
opinion on ration feeding, except the well-known fact in connexion with ensilage as 
a food, that it is very satisfying, and, though animals are greedily fond of it, 
yet they do not consume large quantities of it at a time. The^ lasting quality 
of feed made into ensilage is, in itself, a very high recommendation. Of course 
silos, no matter how economically built, cost money at the outset, but after two 
years’ trial we feel sure that a general adoption of this mode of storing food 
will prove the only method of avoiding the heavy losses of stock from the 
periodical droughts to which we are subject. 

The quantity of crop necessary to fill the silo was cut off a paddock of 15 
acres, and we have been feeding it liberally to some 40 head of cattle for seven 
months. We are now within a few feet of the bottom. 

Four silos were built in the Nhill district in conjunction with the local 
agricultural society. It was intended that the silage should be used 
cially for the purpose of feeding sheep; but, owing to the fact that tlie 
rain came earlier than usual last autumn, a good growth of grass came 
away before it was necessary to begin feeding the ewes on the silage. 
After the sheep had been feeding on the grass they refused to take to the 
silage, which was not of excellent quality. During the month of June 
steps were taken by an officer of the Department to see if it were no't 
possible to induce the sheep to take kindly to the silage, but after perse¬ 
vering for about a month the attempt was given u]) without success. 

The replies received from a number of other farmers who fed sheep 
successfully on silage last year seem to indicate that sheep will take 
readily to the silage, and do well on it, if feeding is started during the 
height of the hot, dry weather in the summer. It should l)e borne in 
mind, however, that it is often difficult to get sheep to change their habits 
of feeding, and therefore a first-class sample of silage, attractive in taste 
and smell, goes a long way towards insuring success. 

Mr. R. G. Landry, Diapur, had mixed success and crops:— 

I had the silo only half full, as it was not erected soon enough. Some rye, 
oats, and barley mixed, were stripped first, and then the straw put in, whiih 
filled about 2 feet. When it settled, the „balance was filled with rye, pe.is, 
barley, and oats ,mixed, and a load or two of clean Algerian oats and one of white 
oats, weighted with logs of wood. About a week afterwards I put in about 6 tons 
of oaten straw, rather on the green side, and cut immediately after being strippe<l; 
this made very good feed. I commenced feeding 22^ sheep on the xst March, and 
continued until after the ruin at the end of May, but did not keep a record of 
the weight; I sh<ml 4 say about 240 lbs. per day were used. I was also feeding 
cows and young cattle. The top was all good silage, but when I got down about 
half-way it was mouldy all round the sides; about 4 inches next the iron were 
rotten, then about 9 or 12 inches were mouldv; but the cows seemed to like it 
the best. I think the layer of rye straw chaff in the bottom wits the cause 
of it going mouldy. The ewes, all but twelve which had lambs, were dry; 
I cannot say the sheep did well, but if I had not got the silo I believe half of 
them would have died, as I had to take them 2 miles to water. 

Mr. John Bond, Nhill, asks for suggestions; — 

The crop cut was oats off about 20 acres. About one-fourth of the ensilage 
made the previous year was left in the silo. No account kept of weights fed to 
sheep or other stock. Our sheep did not care for the ensilage, owing to inches 
of rain falling in March, causing a spring in the grass. A dry spell then followed, 
when we tried them with silaye mixed with chaff, then bran and also oats, but 
they stuck to the natural grass. 

The loose horses and cattle, as well as the milking cows, have been fed all 
the winter, ^bey come regularly night and morning to the silo to be fed, and 
axe very fond of it, and it has maintained them in good condition with sleek 
coats« , ^ 

We .cut for silage about three days before we cut for hay. We find that from 
5 to 6 inches, where the ensilage comes in contact with the iron, rots, though 
'we had two* men and a boy trampling whilst being filled;'the horses and cattle 
^do tiot reject it, but it cannot be so nutritious. 



8 Dec., 1906.] 


Silos and Silage. 


759 


Isi the heat of the sun on the iron the cause of this, and, if so, would a shield 
of weatherboard or ruberoid coimteract it? I should be (?lad to hear other far¬ 
mers’ experience, as 6 inches on the outer circle of the ensilage mean a tidy lot. 

Our intention is to re-fill every year and erect others, say, one silo to every 
640 or 1,000 acres, when we shall feel insured against loss by drought. 

There is no likelihood of the waste being due to the sun's heat. It is 
caused by exc^s of air—oxygen—in the silage, and can only be 
avoided by well trampling and weighting the silage. The time of cutting 
also appears to have some bearing oa the matter. Other experiences and 
practical suggestions will be welccMne, as silage made from hollow-stalked 
cereals, such as oats, wheat, &c., is unusual in other countries ; conse- 
(juently we shall have to learn from our own mistakes. 

Mr. Charles Bam'ford, Benalla, gives some u.seful details and sug¬ 
gestions:— 

The silo that was erected by the Department on my farm last year was filled 
with a green crop of wheat, which, 1 think, was rather far advanced, as the flower 
had all fallen. In filling it 1 had tlie stuff carted from the binder to a steam 
chaffcuUer, and was finished in four days within i foot of the top; three days 
after that I covered it down with 15 inches of earth. 1 took the temperature 
at different times for the first three weeks, and it never got above no degrees, 
but when I went to open it (six weeks after filling) it had risen to 135 degrees. 
On the top there was a mould about 15 inches deep, which was waste. 

I started to feed about the middle of January, and out of 50 cows there 
were only about six that refused the first feed; it was six weeks before some of 
these took to it. Before I started to feed the cows on it I noticed a good many 
of them chewing bones, but after feeding for some time this had completely 
disappeared, which, I think, was owing to the scouring out they got. The feed 
did not appear to increase the yield of milk much, but arrested the fall, as I 
had as much milk at the middle of February as I had when I started. I fed 
SO cows twice a day for one month, about 14 lbs. per feed, or 28 lbs. per day 
per cow, which would amount to about 18 tons 15 'cwt.; and 40 cows for one 
month, same rate of feed, 15 tons; and one-third left in silo, 17 tons. Total, 50 
tons 15 cwt. For improvements, I would suggest (i) that there be some kind of 
covering for the stuff when opened ; perhaps it could be made out of lining boards, 
and made in quarters so one quarter could be used at a lime; this would prevent 
the hot air having such a drying effect on it. (2) That there be doors on outside 
of portholes. (3) That the roof be put on so it could be spouted. 

Mr. James Baker, Gheringhap, writes;— 

With regard to silage fo»' the present season, I have used it for feeding young 
cattle rising two years. They were very fond of it, not leaving the silo all day 
for some time; W now, not getting so much, they go and feed during the 
afternoon, but always return to troughs to camp till morning. I have not used 
the silage as intended, as when planting the maize it was for feeding ewes and 
lambs; the rains having come before I had the silo erected, I did not attempt 
to feed the sheep, so fed the cattle and saved the grass for the sheep. It is my 
intention to use it for the sheep next year. I have a crop of barley growing ait 
psesent, and will have maize later on. 

The following particulars of the crop are furnished for your information :— 
Maize and ambercane. Maize, fair, ambercane good, planted* in rows 28 inches 
apart. Acres cut, about 8, two of which were ambercane. Ripeness, maize nearly 
ripe, but was sprinkled with water, to which some molasses was added, which I 

had on hand; this is coming out in good order. Ambercane green, but well shot 

out. Amount puf into silo, about 50 tons, according to table of capacity. Weights 

fed to cattle, for the first month 40 lbs., after th^at and now, 30 lbs. General 

observations or suggestions—None; do not at present see any room for improve¬ 
ments. 

Mt. W. T. Hoare, Apsley, aays;— 

i fed over 500 ewes^ as well as a tmafl flock of stud merino rams, and found 
the results so satisfactory that 1 am erecting another silo; my example is being 
followed in the neighbourhood. 

Steps are being taken this season to obtain, as far as possible, obser¬ 
vations of the stage of ripeness when cutting, amaunt of consolidation, and 
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temperatures after 'filling, as these are the main points, particularly as 
regard the hoi low-‘Stalked crops, on which any doubt exists. For sheep 
feeing more care requires to be taken, as they will not readily take to 
anything but a good sample of silage. Cows are not so particular, but 
still inferior silage does not give full profit, it having, by excessive oxi¬ 
dization, lost some of its food value. Every effort should be directed 
towards getting the best sample possible. It will be well to repeat the 
instructions as to filling, which appeared in the Year-hook of Agriculture 
for 1905: — 

1. Before filling, whitewash the inside with a thick >vash made of lime 
and skim milk. As this dries in a few minutes, isi sufficient to white¬ 
wash the iron each evening high enough to allow for next day’s filling. 

2. As the ports are placed in position, see that they fit closely all round. 
If necessary, use thin day to lute the joint. 

3. As the filling goes on, it i'S impossible to tramp it down t(X) much, 
especially at the sides. Get the youngsters from the nearest school to 
spend a couple of hours in the silo each afternoon. 

4. From 4 to 10 feet of filling a day is a satisfactory rate. 

5. When full, wet the top layer of silage thoroughly. Then spread a 
layer of old comsacks, and cover with at least 6 inches of sand or earth. 
This is specially required when the silage is made of one of the cereal 
crops, but it is not so necessary if maize or ambercane is used, although 
even then it is an advantage. A cover made of bags sewn together, and 
tarred, will last several seasons. 

6. The shorter the stuff is cut, the better —\ inch is better than i inch. 

7. The elevator requires to be driven slowly for a chain-belt elevator, 
but quickly for a blower. 

8. The ordinary chaffeutter, with horsewwks, will fill a small silo, but 
an engine is better for the larger size.s. 

9. Arrange the work of filling so that the sheaves are carted direct 

from the binder to the cutter. * 

The lime washing is of the highest importance, and should on no 
account be omitted. Its purpose is mainly the preservation of the iron 
lining from the corroding juices of tfie silage. Cutting green stuff, par¬ 
ticularly oats, witJH an ordinary chaffeutter, or even with the silage cutters, 
retjuires care and experience. Careful watch must be kept that the rollers 
do not get clogged, f eed around the edge of the silo, and trample there 
in particular; the middle will look after itself. Seal the top, unless 
feeding back is to take place at once, wipi a layer of straw chaff or other 
worthless material, well soaked with wafer, about 12 inches in thickness; 
and in the case of oats, wheat, &c., put on as much weight as practicable. 

The best elevator, when properly made, is the chain and slat box 
elevator, driven from the bottom, preferably with chain and sprocket 
wheels. The up-shoot and down-shoot should both be completely closed 
in, so that any silage carried over is returned to tha bottom without waste, 
and that none is blown away. The dimensiiCMis of the elevator should be 
about 12 inches in width and 4 inches in d^th. The slats are 3 inches 
deep and 2 feet apart on the chain. The speed may vairy from 180 to 
240 feet per minute—that is, 3 to 4 feet per seamd. The cotter should, 
if possiWe, be placed so lhat the wheel, in revolving, throws the cut stuff 
in the, direction the elevator is running. The chain elevator takes about 
J-horse power to drive it, and it vyill easily take up the full quantity cut 
by an oSrdinary-sized cutter, No. i or No. 2. The blowers attached to 
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the large American silage cutters taie about 8-horse power to run them. 
Experiments are in hand to make a small blower capable of being driven 
by a horseworks along witn the usual type of chaffcutter. 

The Editor will welcome any conespondence upon the subject of silage. 


CLOSER SETTLEMENT STUDIES. 

A WELL-MANAGED HERD OF COWS. 

/. M, B, Connor^ Dairy Supervisor, 

It is evident that no one system of management can be laid down as a 
hard-and-fast rule to suit all farms, but, in the economy of the keep of 
the dairy herd, knowledge of the cardinal rules of breeding, feeding, and 
caretaking, and discretion in the application of that knowle<Ige to daily 
practice, are amongst the very first essentials of success. 

Messrs. Ralph Brothers, owners of the Hampton Park dairy farm, are, 
after fifteen years of careful selection and breeding, reaping the benefit of 



RESULT OF CAREFUL BREEDING. 


sound management in building up their present herd of beautiful animals. 
The farm is situated amongst the heath land.s at Hampton, about ten miles 
S.E. of Melbourne, and within a few minutes of the railway station. The 
farm contains 195 acres, and is sub-divided into five paddocks, ranging 
from ten acres to 100 acres. Thirty acres are devoted to a practical system 
of growing a rotation of fodder crops, by intense cultivation, for summer 
and winter consumption for the dairy herd, the balance of the land being 
used for grazing the cows. The soil ccmsists of a black sandy loam, with 
a limestone subsoil, and in its unimproved condition is thinly covered with 
bracken fern, heath, and light scrub. 

The dairy herd consists of sixty-six cows, which average, when in full 
swing, ten to twelve quarts daily. At the present time (aist October) there 
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are fifty-four cows in milk, some of them giving over twenty quarts, yield- 
ing 550 quarts daily, which is retailed by four carts daily around Brighton 
and Sandringham. The cows are in the pink of condition, and are mostly 
crossbred Ayrshire and Jersey breeds. The present good qualities of the 
herd have been brought about by always using a pure-bred sire known to 
be descended from a milking strain on the dam’s side, the first bull used to 
improve the breed l)eing an Ayrshire. His stock was crossed with a pure 
Jersey bull, and the stock of the latter was re-crossed with an Ayrshire 
bull, and so on, every four years, re-crossing with these two breeds, and 
always using fresh blood. Care is alwavs taken to obtain the best that can 
be purchased from a milking point of view, and it would be very hard to 
find a more even and nicer lot of dairy cows in the State. They show 
plenty of breeding, with beautifully shaped milk vessels, 75 per cent, of 
them being typical dairy^ cows in every sense of the word;, their udders 




INTERIOR OF MILKING SUED. 


extend well forward along the belly, with plenty of width behind, and fill 
up every available space b^ween the hind legs; the fine sloping fore* 
r^uarter, razor-like wither, "deep chest and body, with well-sprung hoop*^ 
like ribs, allowing plenty of room for storage of food, are all markedly 
manifest in this h^d. This latter is ah important point to note in buying 
a dairy cow, for if she has not the capacity for storing food, it is not 
to te expected that she can return lar^e quantities of milk. The necessity 
9»f having good teats has not been Imt sight of, and the whole herd is 
yery tmiform in this respect. They are rich browm in colour, Ae thickness 
,heitig Ml proportion to the length of the teit, about 2J incto. I noticed 
*the ^ short in comparison to the size of the bodies. Kind treatment 
feeding are features of manajj^ment wlrich-inevitably rise to 
miridifWhen looking at this docile, mellow, and sleek-co$ted herd (ioa% 








8 Dec., 1906.3 Closer Settlement Studies, 763 


The milking shed consists of 37 bails, 4 feet wide by 8 feet 
long, with a 10-feet passage running down the centre, and a well-drained 
impervious brick floor laid in cement, drained on either side of the 
passage by a drain 12 inches wide by 3 inches deep, made of red-gum. 
The drainage runs into a large iron tank, which is empt-ed three times a 
week, and utilized in forcing the fodder crops. Tl>e shed is well lighted 
and ventilated by six glass windows along the roof, and one window at 
each end. It is lime-washed, and the floor is sprinkled daily with lime. 
Precautions are taken to keep the milk free from contamination. There 
is one lad employed to do nothing else but to feed the cows and 
wash their udders with warm water, and dry them. Between the milking 
of every tAvo cow^s the men wash their hands, and the boy frequently 
changes the warm water; this is a treat to witness after the so-called 
fashion one daily sees on various dairy farms, where this important part 



READY FOR DEUVERY. 


of the business is carried out with about a gallon of water in a bucket or 
billy-can, as the case may be, which is used right throughout the milking 
without changing the wafer. Is it any wonder to find, when this dirty habit 
is pr^tised, that sore teats are prevalent? It is the one sure w^ay of 
prying out unscientific inoculation of any disease one cow might be suffer¬ 
ing fiDQi throug^bout the whole herd. No leg-ropes are used. Milking 
starts St 5 and about 4 p.m.; as soon as the milk is drawn from the 
cows, it is strained into lo-gaBon cans, which are immediately taken away 
and placed in eight wooden vats, adjoining the ice-room, containing spring 
water from a well 45 feet.,d®®P* The cans remain in this cold water for 
half an hour. Tte vats;are refilled at intervals; the water is pumped 
from the w^l into large iron tauks overhead by means of a 4-h.p. engine. 
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and is so cold that the pitpes soon start to drip like a freezer. The milk 
is then stood in an ice-room ready for delivery. The same engine is used 
for scalding and steaming all buckets and milk cans, lifting water, cutting 
chaff, pulping and slicing mangolds, pumpkins, and carrots. 

The owners are quite satisfied that the system of slicing and pulping 
all the roots gives the best results, and that there is no waste. The only 
feed purchased outside of what is grown on the farm works out at, on an 
average, is. gd, per cow per week in the way of grains, and someti^s 
oat hulls. The process of feeding the cows is one bucketful of mixed 
chaff and grain first, then one bucketful of pulped mangolds, turkscaps, 
pumpkins, or whatever crop happens to be in season. This plan of 
feeding is adopted on account of the cows being so fond of the pulped 
roots that if this was fed first the chances are they would not look at the 
grains and chaff. The heifer calves, which look well, are all reared on 
skim milk, fed by the owners themselves. The milk is first scalded to 160 
degrees Fah., and when cooled to 100 degrees is fed to the calves. They 
get nothing else—one gallon in the morning and about a quart at night. 
The owners are careful not to allow the calves to gorge themselves; their 
idea iis to keep the calves growing, not to fatten them. 



TYPICAL DAIRY COWS. 


The thirty acres of land under cultivation, which produce the majority 
of the fodder, both for summer and winter consumption, for the dairy 
herd, are first manured at the rate of eight loads of farmyard manure and 
7 cwt. of bonedust to the .acre. Most of jthe manure is secured on the 
farm, with the exception of four lorry loads of stable manure, which are 
bought weekly at a cost of 27s. The owners recognise the im¬ 
portance of saving every available particle of manure, and look upon 
the cows as an essential factor in increasing the stock-carrying capacity of 
their farm, by supplying most of the manure required to keep up the 
fertility of the cultivation ground. The land is then deeply ploughed and 
broken up, and brought to a fine tilth* The la^t twelve months^ crops con¬ 
sisted of the following^—Five acres of potatoes, planted during February 
for spring seed, and aug about Mav, and packed in fruit cases, so as to 
allow of free circulation of air, whkh causes the potatoes to shoot better, 
and the greener they turn in colour the better for seed; 8 acres of 
pototoes, planted cm the 21st day of June, and dug at Christmas time, and 
fed to cows if selling cheaply; 3 acres of carrots (white Belgiums)^ 
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sown in September, in drills 2 ft. 6 in. apart and about 3 inches between 
each plant—^these were pulped and fed to the cows during the months of 
May, June, and July, and returned 100 tons weight to the 3 acres; 
10 acres mangolds, 20 tons to the acre (long red and yellow globe), the 
long reds were ready to start to feed in June, and the yellow globe fed 
through the spring and gave good results; 15 acres of maize (90 day), 
which is sown early in September and afterwards at intervals of every two 
weeks, so as to avoid the crop all ripening and coming in at the one time— 
it is ready for feeding pur|X)ses in January, and is fed (chaffed up with 
other foods) right up toi end of May; 6 acres of rye, put in in February, 
and chaffed with other fmds in season during September and October; 10 
acres of oats and barley (5 acres of each), sown in March, and fed to the 
cows during Octoljer and November; i acre of Japanese millet (tried 
for the first time, and gave great satisfaction, all animals being very fond 
of it) was sown in October, and fed to the animals during January and 
February, and gave very heavy yield of bulky fodder. Two acres of 
maize, which grew to a height of 9 feet, were irrigated; this area was 



FODDER CROPS. 


sown at the rate of i bushel to the acre; drilled in every third furrow 
by hand with a drag hoe, and covered about 2 inches deep. This method 
has. proved to be the l)est one for sowing maize, as it comes up 
uniformly, and allows the horse hoe to be worked between the rows 
to keep the surface soil free and open, keefwng down weeds and con¬ 
serving the moisture. This crop was irrigated at the cost of jQto for the 
season, and fed to the animals from January to the end of March. The 
owners assured me that two loads of the green succulent fodder at that 
trying time of the year more than compensated them for the expense they 
were put to for water rates, by allowing them to keep up the regular 
milk supply and the dairy herd in tip-top conditbn and good health. 

Everything in the way of tinw^e used on the farm or coming into 
oontact with the milk is thoroughly steiiliz^ by steam, there being an 
elevated taWe with a steam jet in the centre; cans and buckets are tipped 
over this, and afterwards allowed to drain in a clean room set apart for that 

purpose* 
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STATISTICS. 


Bainfall in Victoria. 

Thihu Qc;abt£k, 1906. 

Tablb showing average amount of rainfall in each of the 26 Sasiue or Begions con' 
stituting uie State of Victoria for each month and the quarter, with corresponding 
monthly and quarterly averages for each Basin deduced frokn all available records 
to date. 



1 Jolj. 

I August. 

1 September. 
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Basin. 
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'li 

e 

t 
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1 li 
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Glenelg and.Wannon Rivers 

5.21 

2.91 

3.31 

3.10 

i 

* 

2.38 

2.71 

« 

10.90 

8.72 

Fiteroy, Eumerella, and Merri 

fi.32 

3.37 

3.43 

3.19 

2.38 

3.08 

11.63 

9.«8 

Rivers 









H^kins River and Mount 
£mu Creek 

3.90 

2.29 

2.70 

2.43 

2.16 

2.55 

8.76 

7.27 

Mount Elephant and Lake 

4.45 

1.90 

2.34 

2.34 

2.80 

2.39 

9.69 

6.63 

Cora^amite 

Otway Forest 

5.74 

3.63 

4.59 

4.01 

2.92 

3.52 

13.25 

11.21 

Moorabool and Barwon Rivers 

3.05 

2.31 

3.04 

2.38 

3.46 

2.60 

9.55 

7.29 

Werribee and Saltwater Rivers 

1.66 

2.11 

2.35 

2.48 

4.81 

2.89 

8.32 

6.98 

Yarra River and Dandenong 

8.39 

3.10 

3,13 

3.06 

3.67 

3.26 

10.24 

9.42 

Creek 

Koo-wee-mp Swamp 

3.90 

2.94 

3.25 

2.94 

3.68 

3.26 

10.73 

9.14 

South GippaUbnd ... 

5.16 

3.41 

4.12 

3.95 

2.43 

3.66 

11.71 

11.02 

La Trobe and Hiomson Rivers 

3.39 

2.71 

3.65 

3.58 

1.75 

3.36 

9.29 

9.60 

Maoallister and Avon Rivers 

0.31 

1.53 

3.39 

1 2.45 

0.46 

2.08 

4.66 

6.06 

Mitchell River ... | 

Tambo and Nidiolson Rivers 

0.93 

1.91 

3.30 

1 2.65 

2.02 

2.33 

6.30 

6.39 

0.36 

2.20 

2.36 

1 2.61 

1.31 

1 2.15 

5.03 

6.96 

Snowy River ... 

1.24 

3.44 

2.32 

3.27 

1.07 

3.06 

5.13 

9.77 

Murray River 

1.99 

1.36 

2.40 

2.26 

3.10 

1.33 

7.49 

5.95 

Mitta Mitta and Kiewa Rivers 

4.59 

3.11 

1 3.19 

a.S’* 

4.29 

3.05 

12.07 

9.49 

OveUsIUver 

5.03 

3.39 

3.1S 

4.99 

4.05 

3.99 

12.26 

12.17 

Gk>albnrn River 

3.33 

2.34 

i 2,30 

2.83 

3.89 

2.31 

10.02 

7.43 

Campaspe River 

Lodaon River 

3.04 

2.24 

2.33 

2,09 

6.63 

2.13 

12.05 

7.11 

2.22 

1.43 

2.05 

1 1.92 

8.98 

1.54 

3.25 

4.94 

Avon and Richardson Rivers 

1.97 

1.23 

1.69 

1.88 

2.03 

1.33 

5.69 

4.29 

Avoca River 

1.96 

1U2 

1.34 

1.74 

1.83 

1.35 

5.63 

4.51 

Western Wimmera .4. 

4.22 

2.14 


2.27 

2.69 

1.84 

9.27 

6.25 

RjWttern Wimmera ... 

3.21 

2.16 

2.46 

2.87 

1.64 

1.33 

7.81 

6.41 

MWee Country 

1.44 

1.15 


1.87- 

1.56 

1.06 

4.48 

3.53 

riM whole State ... 

2.94 


2.59 

2.81 

2 61 

2.21 

8.14 

'' 


Inures in theSe odhtmiit are eubjeot to alteraKone when the complete mtodber of lor 
Uk^teniber hae been reoeived. 
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Perishable and Fi^ozen Produce. 

Qpaktkbs sKuiiio 30th Seftkihiice, 1900 aho 1005 bbspbotivklt. 


Description of Produce. 

Exports from the State. 

Deliveries from the 
Ooveriunent Cool Stoves. 



im 

1906. 

1906. 

19(15. 

Butter 

Cheese 

Ham and Hacou 

lbs. 

... t> 

... // 

5,647,«540 

2S5,()S0 

486,000 

4,642,056 

180,120 

399,600 

3,024,896 

44,078 

2,401,392 

Milk and Cream 

cases 

4,048 

4,715 

*160 

25 

Poultry 

head 

18.270 

10,230 

.3,7a5 

3,809 

Eggs... 

... dosen 

11,858 

7,356 

2,903 

3,000 

Mutton and Lamb 

carcasses 

8.937 

24,421 

6,504 

10,980 

Beef ... 

quarters 

2,065 

159 

Veal. 

carcasses 

1,666 

2,945 

"* 90 

’ 72 

Pork. 

. . tt 

745 

173 

497 1 

43 

Rabbits and Hares 

pairs 

1,703,548 

2,023,440 

478,440 

687,496 

Fruit 

... cases 

7.483 

7,836 

835 : 

42 

// Pulp 

n 

839 

372 

1 

Kidneys 

Sundries 

.. dozen i 
lbs. { 

' 1 

1 

6!537 

*820 

3,177 


R. CROWE, 

StqteriiUemient of Exports. 


Fruit, Plants, Bulbs, Grain, &c. 

Imports and Expoktb Inspeotsd uoriko the Quabtbb ended SOtb September, 1006. 



Imports. 

Exports. 

_ 


Imports. 

Exporta 

Fruit, ac. 

Austral* 

asUm. 

Over¬ 

sea 

Austral¬ 

asian. 

Over¬ 

sea 

Fruit, toi. 

Austral¬ 

asian. 

Over¬ 

sea 

Austral- ^ 
asiau. 

Over¬ 

sea 

■ 

Apples 

13,089 

aoi 360 

225 

Plante 

302 

100 

127 


Bananas, b/s. 

83,184 

.... 



Bulbs 


158 

_ 


Bananas, o/s. 

MMSl 

1,718 

854 


Barley 

6,144 


.... 


Cuciunbm 

780 


56 


Beans 

74 




Lemons ... 

10,318 



m 

Maine 

8,159 

— 


Loouats ... 

63 




Nuts 

117 

960 

.... 

_ 

Melons 





Nutmegs ... 

— 

80 

— 

r— 

Wix<ed fruits 

78 

' — 



Oats ... 

154 


.... 

..... 

Oranjra ... 

181.78S 


2,248 


Peas 

1,146 


—i 


Pasi^nlvttit 

mKm 




Potatoes ... 

mxm 

45 

— J 


Pears / •*. 

. ^ 


167 

' -A- 

ftios 


01,907 



Bsrsbutnotw 


.... 


**T 

Bdsds 

767 

45 

— 


PintepbleS , 



tSSS 


Wheat ... 

— 

KIE 


...» 

Pluniw A.* 


21 



Tams 


124 


A— 

Btrairberttes 

Tomatoes... 

m 

9m 

i, \ 


' -MNt 


817,8^ 

mm 


®7 


■ /U’; T010Stea^ , ’ ■ ' 
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THE OROJIAHI). 

Janies Lang, IJarcourt. 

Tlu‘ usual routiiu* work r>f titc orchard sliould he pushed on; keep the 
scariher going so that \M‘< c1s nia\ he desiro\ed and the surface kept loo.se 
and open. From rejujit.^ to hand from various jjarts of the State, the 
fruit (’roj) on the whole ])roniises to he an average one. Frosts in the 
-Hendigt> and (.\isll<‘niaint^ dislrids iiave destroved a quanlit\ of fruit, 
<'S[)eciaII\ in those oiehards which are situated on the hanks of creeks and 
other low situations, conscfjuenlly tlie average in th<\se loi'alities will lie 
reduced. Ct«iij)laints are also being made about the non-s<*tting of the 
Londoji Fi])pin ; this is ont‘ of those \arU'ti(\s which hkK>m lal<\ and is 
therefore in danger ol htang caught when in hl<K»m In the lujt winds. 
'J'his hapjxmed last \<‘ar, when th<* hot wind on Cup day desUoved the 
whole oi the crop ; it also hat)|K‘ned this \ear, although not to the same 
extent, and owing to this <'ause the re will h(‘ an t‘Xtrem(‘l\ light cro[> ot tliisj 
varielv all over the Stat(‘. Fears art* .m avcr.ige croj), William’s lion 
C’hreticn especially being a good crop; but [Jeaclu's, apricots, and plums aio 
l.H‘lovv the average. 

kejjorts of an unusual niimlH^r of trees --('herries. apricots, and p<‘aehes 
“--dving, have ('f>me to 1 and, 'This is no dcniht e.iused In the t*xcej)ii<>nallN 
wet winter experieiK’ed north oi th<‘ Dividing Range, in Jiianv orchards the 
roots of the tr<^s were standing in water during the latter part of ih<* 
winter. I'his shows the ne(vssiu for thoioiigh drainage t(‘ eairv off tht* 
stagnant water from the tools of tlu* trees. 

Spraving for llu* ('(Hllin moth will take U]) a good deal of time during 
lh<‘ month. The <)rsenite of lead spiav* is l)eing gn‘at]v iisc-d in the Hendigo 
and CastlemaiiK- districts, and seems to give satislaeiorv results to those 
glowers who use it.. It is claimed lor this sjtrav that it flrn's less injiirv 
to foliage than anv other of the manv arseni('al s|)ra\s in use. The 
foliage of trees that are atfec'ied with red s])’rler is more susceprihle to 
burning than where the loli'igt is healihv. I'liis can sometinH\s 1 h' s<*en on 
the same tr<v-—-where a bran(*h is hadiv aftec'ted with r<"d sjtider the le;ivt‘s 
an* burnt with the s]>:a\, whih* 00 tin* ollwT parts of the tiee not so 
affected, the foliage is clean and health), and the sitrav has no e'fft'ct on 
it. Tho red .s])ider riots more damagt‘ and eaust's rnor;' loss in the orchard 
than many growers are aware of. 1'hr bandages on trees should be fre- 
piUMitlv looked ov’er, and all codl n griilts destroved. It will also be 
necr.ssary to secure the vtning grafts on new!)-grafU‘d trees In tving tb.em 
to stakris or by other means to jirevent them from iK'ing blown off bv the 
wind. 


The Index of Vol. IV. will be supplied with the first 
number of Vol. V. viz.:—8th January, 1907. 




“CLOSER SETTLEMENT ACT 1904.” 

STATE^'OP VICTOEIA; 

Digest of the Regulations Governing Allotments held under 
the Terms and Conditions of the Act. 


Applicants tor Conditional Purchase 
Lesaes moat be ot the full age of 21 years, 
'ind only one allotment can oe granted to 
any one person, but the Board may at any 
time increase or decrease the area of any 
allotment. 

Leases are granted for a period of 31% 
years, or such lesser period as may be 

reed upon, aud are dated on the 1st day 
March, June, September, aud December, 
preceding the issue of the lease, or the 
permit for Immediate ocenpatiou. 

The maximum values of allotments which 
can be held under the provisions of the Act 
are— 

Farm allotments, £1,500. _ 

Agricultural labourers’ allotments, £200. 
Workmen’s homes allotments, £100. 
Excratiou Is made In the case of “hom^ 
ateacr’ allotments, which may contain laud 
to the maximum value of £4,000, exclusive 
of the value of the improvements. 

The proclamation In the “Government 
Gaiette,’’ announcing that allotments are 
available, will also notify where plans, etc., 
may be Inspected by Intending applicants, 
the date up to which applications will be 
received, and the place and time of hold¬ 
ing the Local Land Board to hear such 
applications, and the objections to them. 

Applications must be made ou the proper 
form, and ac applicant may apply for 
KYcral allotmenta on the same form, In 
priority of choice, the only amount of de¬ 
posit required being that necessary (or the 
uiost valnable allotment applied for. The 
questions ou the form must be fully 
answered by the applicant himself to the 
best of bis knowledge and belief. 

The amount of the deposit necessary is 
3 per cent, of the total value of allotment 
applied for, ond must be accompauied by 
One pound (£1), being the fee for the pre- 

S ration of the lease, and Five sbillmgs 
I.) for registration fee. Unsuccessful ap- 

a icants will have their deposits, etc., less 
e registration fee. Immediately returned. 
Deposita must be made, either in cash, post- 
office order, postal notes, or bank draft, and 
forwarded to the Secretary to the Lauds 
l*nrchase Board. Every applicant must per- 
finally attend the Local Land Board and 
produce documentary evidence of bis assets 
(cash, plant, live stock, etc.}, to show he 
has sufficient means to comply with the 
conditions of the lease. This evidence will 
bi> treated as private aud cuufldeutial. 

The officer appointed to conduct Inret- 
tlgatlou on benalf of the Board Is author¬ 
ised to administer the prescribed oath or 
aflirmatlon to any person when obtaining 
evidence: aud the evidence given by such 
person shall be taken down lu writing, and 
tigned by him, aud countersigned by the 
officer. 

Should' the Lands Purchase Board cou- 
slder farther Inquiry necessary before deal¬ 
ing with an application, it may require the 
applicant to appear before It for examin- 
atlOD, or to supply the further information 
desired. 

Preference may be given to an applicant 
who is londless over one who already owns 
land, or who occupies land with a right to 
acquire the fee-almple of it. 

The auionnt of the deposit paid by the 
successful applicaut will become the first 
half-yearly Instalment, and subsequent in¬ 
stalments shall be payable. In advanee, 
half-yearly, and be computed nt the rate of 
6 per cent, per annum ou tbe total value 
of tbe allotmeut; payments may be made 
In advance at any time, and a proportionate 
reduction in tbe amount of interest secured 
thereby. The amount of the repayments, 
d per cent., is divided Into two parts—4% 
per cent, for Interest, and the balance 
towards reduction of principal. 

Upon payment of tbe valuation (If any) 
for Improvementa, a permit will be issued 
for immediate occupation. 

Existing improvements at tbe date of tbe 
iasne of the lease may be counted as 
effected Improvements, providing the lessee 
has made pa.Mneatt thereon to the foil 


value required by the terms ot his lease. 
Repayments for such improvements, to¬ 
gether with interest at the rate of 5 per 
cent, per annum, shall be payable io equal 
half-yearly iustalments, in advance, over a 
period of not more than sixteen years, and 
as long as any portion ot tbe purchase 
money remains unpaid, the lessee shall 
Insure, at his own cost in all things, such 
improvements In an ofiice approvea by the 
Board, to their fall insurable value, and 
deposit tbe policy with the Board: each 
ensuing receipt for the premlnms for such 
insurance must also be lodged with the 
Board not later than the forenoon of the 
day on which the payment is due, the 
amount of such Insurance may, by permis¬ 
sion of tbe Board, be reduced from time to 
time, provided It is not reduced below tbe 
amount of the instalments remaining un¬ 
paid. Default in payment of any such 
Instalments, or in any sums paid by tbe 
Board in respect of insurance, are recover¬ 
able in the same manner as default In pay¬ 
ment of purchase money. 

The leasee must reside on bis allotment. 
Personal residence by tbe lessee’s wife, or 
any of his children over eighteen years of 
age, or, if be has no wife or child over 
that age, bv bis father or mother, if de¬ 
pendent on him tor support, may. with the 
approval of the Board, be considered per¬ 
sonal residence by the lessee. Permission 
may be granted bim to absent himself from 
bis allotment for not more than four 
months in any one year. 

The lessee must pay all rates, tuxes, or 
assessments levied on or payable In respect 
of bis allotment during the term of his 
lease, and fulfil all tne conditions and 
covenants of tne same. He must also keep 
in good repair all existing improvements, 
and must not destroy, pull down, or remove 
them without the permission of the Itoard. 
He must also plant such windbreaks and 
shade trees as may be specified, cut and 
trim all live fences on bis allotment, and 
keep It free from all vermin and noxious 

lants; he must properly clean and clear 

rom weeds, and keep open all creeks, 
drains, ditches, and water-courses upon bis 
allotment, and also upon any reserve or 
road adjacent thereto; default lu these 
respects may cause the work to be done by 
direction of the Board, and tbe cost of such 
work may be recovered in tbe same man¬ 
ner as purchase money. Tbe Board, at any 
time, may enter upon, aud make through 
any allotment any drain it deems necessary 
without any compensation to the lessee. 

Each lessee shall forward to tbe Board, 
prior to the Slat July in each year, a report 
of the manner his allotment has been uti¬ 
lized for tbe twelve months ending tbe 80tb 
June preceding the date of such report. 

The right is reserved to tbe Crown to lay 
water-pipes, or to take water-races over 
the laud, without compensation other than 
the reduction of purenase money In pro¬ 
portion to the value of the area taken 
when any such right has been exer¬ 
cised; and nhere any natural or arti¬ 
ficial water-course runs on more allotments 
than one, each lessee on whose land such 
water-course runs shall have the reason¬ 
able use aud enjoyment of the water, but 
may not alter, divert, or stop tbe water 
flowing therein, save to such extent as the 
Board deems advisable. Tbe right la also 
reserved to the Crown to enter ou the land, 
to search for, and take, and remove, gravel 
or stone for making and maintaining roads, 
the only compensation granted being for 
surface damage. 

The lessee shall not cut down or remove 
any of tbe trees growing on the laud 
demised, and unless the holder of a mining 
or a mineral lease, open up any mine with¬ 
out tbe consent of the Board In writing. A 
lessee cannot transfer, assign, mortgage, or 
sublet, the whole or any part of his allot¬ 
ment within the first six years of his lease, 
but in the case of the Insolvency or the 
death of tbe lessee, a transfer may be made 
within twelve months of tbe date of such 
Insolvency or death, to a person who Is 
qualified to become a lessee nndec the Act 


: The Board’s certificate of compliance with 
the conditions of tbe lease as regards im¬ 
provements must be obtained at the end of 
the first, third, and sixth years of the lease. 

If the lessee makes default In tbe dne 
observance of any of the conditions of his 
lease, tbe Board may, without any notice, 
forfeit sack lease, and such forfeiture sball 
not release the lessee from any penalty or 
liability In respect of any thing done or 
omitted to done by bim. 

Tbe Crown^grant for an allotment may be 
issued at any time after tbe expiration of 
twelve years from tbe date ot tbe lease. 

SPECIAL CONDITIONS. 

Farm Allotments. 

No conditional pnrehase lease of a farm 
allotment can be granted to any mrson who 
Is already the holder of land In Victoria of 
the value of £1,500 (township land ex¬ 
cepted), or who would thereby become the 
holder of laud exceeding such value. 

Improvements to tbe valne of at least 
two instalments of tbe purchase moner 
mast be effected on each (arm allotment 
before tbe end of the first year (rom the 
date of the lease, and 10 per cent, of the 
purchase money before the end of tbe third 
year, and a farther 10 per cent, before the 
end of the sixth year. The allotmeut most 
be enclosed by a substantial fence within 
three years of tbe date of the lease, If not 
already done. /^ 

Agricnltural Labourers’ Allotments; 

No conditional purchase lease ot an Agrl- 
eultural labonrenr allotment can be granted 
to any person who is already tbe bolder of 
land in Victoria of the value of £200, or 
who would thereby become the bolder of 
land exceeding such value. 

Tbe necessary improvements to be effected 
are—Within one year from tne date of tbe 
lease, a sabstontia! dwelllng-bonse, of the 
value of at least £30, must be erected, and. 
within two yean, the allotment must be 
enclosed wlto a substantial fence. 

Advances, on tbe £1 for £1 principle, may 
be obtained up to the sum of £50, io assist 
spplicauts In building and fencing. Sneb 
advances, together with 5 per cent. Interest, 
must be repaid in equal half-yearly instal¬ 
ments, extending over a period not exceed¬ 
ing sixteen years. 

Workmen’s Homes Allotments. 

A lease may be issued to any person en¬ 
gaged In some form of manual, clerical, ot 
other Y7ork, for hire or reward, not at the 
date of application holding any land in 
Victoria, which. If town or suburban land, 
exceeds %th of an acre In area, or If 
conntry land, exceeds 50 acres In area, or 
who does not possess real or personal 
estate which exceeds £250 in value. 

Each applicant mast possess the follow¬ 
ing qualifications:— 

(1) That he Is a workman, os defined In 

the previous paragraph. 

(2) That he has the means to erect tbe 

improvements necessary, and repay 
any advance which may be made 
to bim. 

(8) That be Is In all respects a deserv¬ 
ing and snltable person 

Failnre to satisfy the Board on these 
points shall moke the application void. 

Tbe improvements necessary are—Within 
one year from tbe date of tne lease, a sub¬ 
stantial dwelling-house to the value of at 
least £50 must be erected; and within two 
years from the date of the lease, further 
substantial Improvements to tbe value of 
£25. 

Advances, on tbe £1 for £1 principle, may 
be granted to assist in building, etc., to Hie 
amount of £50. Such advances, together 
with 5 per cent interest thereon, must be 
repaid in equal half-yearly instalments, ex¬ 
tending over a period not exceeding slxieen 
yetra 






The leases issued to successful applicants will be dated 
the first day of March, 1906, and may be for such a 
term of years, not exceeding 31^, as may be agreed upon 
between the lessee and the Board. 

An applicant may apply for more than one allotment, but 
will only be required to lodge one deposit, being the amount 
chargeable on the most valuable allotment applied fox. 

Only one allotment can be granted to any one person. 

No conditional purchase lease of a farm allotment can be 
granted to any person who is already the holder of land of 
the value of ^1,500 (rownship land excepted), or who would 
thereby become the holder of land exceeding such value. 

Improvements to the value of at least two instalments of 
the purchase money must be effected on each farm allotment 
before the end of the first year from the date of the lease, 
and 10 per cent, of the purchase money before the end 
of the third year, and a further 10 per cent, before,the end 
of the sixth year. 

The lessee must reside on the allotment. (Personal resi¬ 
dence by a wife, or any child not less than eighteen years 
of age, of lessee, may be considered personal residence by 
the lessee, with the approval of the Board.} 


The lessee cannot transfer, assign, mortgage, or sublet 
the whole or any part of his allotment within Ae first six 
years of the lease. 

The Crown grant may be issued to the lessee at the end 
of any half-year after the first twelve years have expired, 
on payment of the balance of purchase money. 

Payments in advance may be made at any time at the op¬ 
tion of the lessee, and proj.'ortionate reduction of interest 
secured thereby. 

The purchase money, with interest at 4^ per cent., must 
be paid by 63 or a lesser number of half-yearly instalments 
(including deposit), calculated according to any of the 
tables under Division 3 of Part I. of the Savings Banks 
Act 1890 Amendment Act 1896. Each instalment will in 
elude interest upon the balance of the purchase mone\ 
remaining unpaid 

Plans and further information may be obtained from the 
Closer Settlement Branch, Crown Lands Office 
] MURRAY, 

Commissioner of Crown Lands and Sisrx..). 
Department of Lands and Sur\p\. 

Melbourne, 19th December, 1905. 
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